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THE INCIDENCE OP HEAET DISEASE IN SAN 

FEANCISCO. . 



WILLIAM FITCH CHENEY, M.D. 

Professor of Principles and Practice of Medicine, Cooper Medical 
College, and Physician to Lane Hospital. 

SAN FRANCISCO. 



My object in writing this paper is to throw some light 
on the frequency of organic heart disease in San Fran- 
cisco; on the relative frequency of the various forms; 
and on the factors that make the frequency what it is. 
In order to accomplish this purpose I have drawn on 
two sources of information. The first of these is the 
records of the General Medical Clinic in the dispensary 
of Cooper Medical College; and the second is the au- 
topsies performed by my colleague. Dr. William Ophiils, 
professor of pathology in Cooper Medical College. In 
the medical clinic I have had opportunity for personal 
investigation of the cases concerned in the preparation 
of this paper, and know the facts to be as stated. As 
regards the autopsies, they were all made by Dr. Ophiils 
himself, who has kindly placed his personal records at 
my disposal. 

Some explanation must be given at the outset as to 
what has been included under the term ^Tieart disease.'' 
It is so often diflBcult to decide that the heart is really 
unsound, and that the heart symptoms of which com- 
plaint is made are not, in fact, due to disease of some 
other organ. Every clinical investigator must have cer- 
tain rules for his guidance, and it is only fair to state 
first of all what rules have been followed in determia- 
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ing the presence of heart disease in the cases herewith 
reported. 

First — Although it may seem superfluous to state 
that no case has been diagnosed on symptoms alone, 
yet this statement is not superfluous, because such diag- 
noses are sometimes made. 

Second, — No case in the group reported has been 
diagnosed on physical signs alone, especially not by the 
mere presence of murmurs. Nothing is more familiar 
to the teacher of medicine than the certainty with 
which a medical student rushes from the discovery of 
a murmur to the conclusion that valvular disease ex- 
ists ; while with increasing experience the murmur itself 
becomes less and less important as an indication of 
organic disease. I would not have it suspected, there- 
fore, that diagnoses have been made in this way among 
the cases collected. On the contrary, so great has been 
the anxiety for conservatism in diagnosis, that no cases 
have been set down in the records as heart disease unless 
besides the murmur there was definite evidence present 
of alteration in the area of cardiac dullness, with symp- 
toms and signs of broken compensation, either at the 
time of the first examination, or previous or subsequent 
to it. In other words, heart disease has not been con- 
sidered to exist, unless it caused some, at least, of the 
well-known symptoms and gave rise also to the well- 
known physical signs. 

Third. — Cases of cardiac neurosis have been entirely 
excluded. The patient that comes complaining of the 
heart is one of the most common visitors at any dis- 
pensary clinic; but rarely are such patients found to 
have organic disease of the heart. Naturally among the 
class who apply at an out-door clinic, there are many 
of the victims of various forms of dissipation and ex- 
cess. Poverty, ignorance and vice do not always go 
hand in hand, but they are extremely frequent asso- 
ciates in the people with whom we have to deal. The 
various forms of cardiac neurosis — ^palpitation, tachy- 
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cardia, heart pain, consciousness of heart action, have 
been observed even more frequently amongst our pa- 
tients than real heart disease. But these false cases 
have been carefully distinguished from the true and all 
have been omitted in making up the list presented in 
this paper. 

Fourth. — Still another point to be made clear is, that 
cases of hypertrophy or of dilatation of the heart, sec- 
ondary to some other disease, have not been included 
in this list. For instance, in all the cases of chronic 
nephritis with secondary heart changes, no record has 
been made in this group of heart cases. Similarly with 
cirrhosis of the liver, pulmonary tuberculosis, the pri- 
mary anemias and diabetes, no cases have been recorded 
as having heart disease, no matter what secondary 
changes were manifest in the heart. In other words, 
our effort has been to limit the inquiry to cases in which 
the heart was plainly the organ primarily diseased. The 
greatest diflBculty has been encountered in the effort 
to determine the relation of arteriosclerosis to myo- 
cardial changes. Here it has been found practically 
impossible to decide whether one or the other process 
first took place, or whether they both developed simul- 
taneously. In no case, however, has myocarditis been 
diagnosed without the presence of definite symptoms 
and physical signs referable to the heart, no matter what 
grade of arteriosclerosis was demonstrable in the peri- 
pheral vessels. 

I. FREQUENCY OP HEART DISEASE IN SAN FRANCISCO. 

After these preliminary explanations I pass to the 
consideration of the first question, viz.: How often 
does heart disease occur in San Francisco? I have 
looked over the records of 3,648 cases seen in the med- 
ical clinic of Cooper Medical College, during the five 
years from Jan. 1, 1900, to Jan* 1, 1905. Among these 
there occurred 135 of organic disease of the heart. 
Ninety-seven of these cases came to the clinic with the 
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symptoms and signs of broken compensation. In the 
other thiriy-eight compensation was fair at the time 
of examination, but the physical signs were neverthe- 
less definite and there was a history of broken compensa- 
tion on some previous occasion. Several of the cases 
came to the clinic repeatedly with attacks of broken 
compensation occurring again and again during the 
five years. The percentage of heart cases was therefore 
3.7, or, in other words, out of every thousand who pre- 
sented themselves for all sorts of medical diseases, thirty- 
seven were found to have unsound hearts. 

The records of autopsies by Dr. OphiUs number 640. 
Among these autopsies sixty-one showed organic disease 
of the heart. This makes a percentage of 9.5; which 
means that out of one thousand cases of death from all 
causes, ninety-five bodies showed organic disease of the 
heart. The marked discrepancy between the clinical 
figure and the pathologic figure may be explained in 
several different ways. 

First. — It is common for people with a slight degree 
of organic change in the heart to have no symptom of 
ill health referable to these changes; and to die from 
some other acute illness, when systematic investigation 
at autopsy reveals lesions not previously suspected to 
exist. 

Second. — Slight changes in the structure of the heart 
valves and heart muscle may give rise to such dubious 
physical signs that the clinician may not recognize their 
presence, even though he has sought for them. 

Third. — The total number of cases is very different 
in the two sets of records ; and if the total number were 
equal in each, the proportion of heart cases might be 
more alike. 

Fourth. — ^It must be remembered that the cases taken 
from the clinic records were all ambulatory ; while Dr. 
Ophiils* autopsies were made almost entirely upon cases 
that died in the City and County Hospital, or in Lane 
Hospital. People who go to a dispensary clinic must 
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of necessity be well enough to get about; but people who 
go to bed in a hospital, do so because they are too ill to 
be any longer about. Once in a hospital they are very 
likely to reach the pathologist, and once in the hands 
of a competent pathologist things are sure to be found 
out about them that were never known before. It is 
impossible, therefore, to draw any final conclusion as 
to the exact incidence of heart disease in this city, and 
as to where it lies between 37 per thousand as a mini- 
mum and 95 per thousand as a maximum. So far as 
I can find out, no previous attempt to establish this has 
been made, and this pioneer effort must of necessity 
give only an approximate estimate. 

II. RELATIVE FREQUENCY OF THE VARIOUS FORMS. 

In considering this point, a number of cases were 
naturally found where there appeared to be a lesion at 
more than one valve; but in these cases the diagnosis 
was always made of the lesion that seemed to predom- 
inate and to control not only the physical signs but also 
the clinical history. As was to be expected, the lesion 
most often met with was mitral regurgitation, of which 
there were sixty-five cases. Next in frequency came 
myocarditis, of which there were forty cases. While it 
is recognized that it is never possible to say with abso- 
lute certainty whether the myocardial change is fibroid 
or fatty in character, still in an overwhelming majority 
of the myocarditis cases there were associated changes 
in the vessels which spoke for fibroid change; and in 
only five did it seem likely that the condition present 
was a fatty degeneration of heart muscle. • It has seemed 
to us that the proportion of myocardial disease to valvu- 
lar disease is rather a large one, and this conviction 
based on clinical observation seems to be borne out by 
the pathologic findings in Dr. Ophiils' autopsy reports, 
as will presently appear. Third in order of frequency 
came aortic regurgitation, of which twenty-one cases 
were observed. All of them were lypical and in two 
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of them that died during the time of their attendance 
on the clinic, autopsy confirmed the diagnosis. Finally 
there were observed nine cases of pure mitral stenosis. 
I am convinced that this number does not convey a 
proper idea of the frequency of this lesion; but as no 
patients under 12 years of age are admitted to this 
clinic, and as mitral stenosis is essentially a lesion of 
childhood, naturally the number herewith reported falls 
far behind the other forms. As it is, seven of the nine 
cases observed were in individuals imder 20. No case 
was seen where a diagnosis of aortic stenosis could con- 
scientiously be made. 

Turning now to Dr. Ophlils' autopsy reports, out of 
the sixty-one cases of heart disease discovered, forty- 
three were cases of endocarditis and eighteen of myo- 
carditis. As regards the orifices affected, the aortic 
alone was found involved eleven times; in one case no 
severe lesion, in three cases largely stenosis, and in 
seven cases insufiiciency. The mitral alone was found 
involved ten times; in seven cases no severe lesion, in 
one case largely stenosis, in one case largely insufficiency, 
and in one case both. Both aortic and mitral valves 
were found involved simultaneously seventeen times. In 
the eighteen cases of myocarditis, fourteen showed par- 
tial obstruction of the coronary arteries by arterio- 
sclerosis. 

The observations made as regards the relative fre- 
quency of the various forms of organic heart disease 
are, therefore, not essentially different from those of 
observers elsewhere; except that there seems to be an 
unusual proportion amongst our cases of disease of the 
myocardixmi. This is directly attributable to the great 
frequency of arterial disease amongst the class of pa- 
tients we meet in our clinic, a fact which accounts also, 
I may say in passing, for the remarkable frequency 
with which we observe aneurism of the aortic arch in 
San Francisco — a fact to which I venture to call atten- 
tion at this time, without adducing statistics to cor- 
roborate the statement. 
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III. FACTOES INFLUENCING THE FREQUENCY. 

(A) Rheumatism, — As one would expect, articular 
rheumatism has played a prominent part in the history 
of our cases who came with heart disease. Forty-nine 
in all had either had rheumatism at some time in their 
previous history, or were suffering from a subacute 
attack at the time of their visit. In a number of these 
there was the usual history of frequently recurring at- 
tacks; in others simply a history of one severe illness 
with a few or many joints involved. It is interesting to 
note the relation of rheumatism to the form of lesion 
present. Out of nine cases diagnosed as mitral stenosis, 
six had a positive history of rheumatism, usually of 
recurring attacks. Of the sixty-five cases of mitral re- 
gurgitation, thirty-three had an antecedent history of 
rheumatism. On the other hand, out of twentv-one 
cases of aortic regurgitation, only five had an antece- 
dent history of rheumatism and out of the forty cases 
of myocarditis, only seven had ever suffered previously 
from rheumatism. Thus it would appear that while 
in San Francisco, as elsewhere, the acute infectious 
disease called rheumatism frequently leads to organic 
disease of the heart, it is the mitral valve that is most 
often left incapaciated, while the aortic much more 
frequently escapes and the myocardium suffers least 
frequently of all. 

{B) Arteriosclerosis. — ^This is naturally the second 
great factor. It has been found present in practically 
all of the cases diagnosed as myocarditis, and in a large 
proportion of the cases of aortic regurgitation. It is 
recognized as a matter of course that arteriosclerosis 
may be manifestly present in peripheral vessels and 
yet, perhaps, play no part in the condition of the heart ; 
and, on the other hand, that before changes can be dis- 
covered in peripheral vessels, advanced change may al- 
ready have occurred in the coronary arteries and in the 
aofrtic arch. But two points are absolutely certain : 
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First — The extreme frequency with which we ob- 
serve arteriosclerosis in the clinic, as shown by thick- 
ened and hardened walls in the palpable peripheral 
vessels. 

Second, — The fact that out of the eighteen cajses of 
myocarditis which were foimd among Dr. OrphiUs' au- 
topsies, fourteen showed a greater or less degree of ob- 
struction of the coronaries by arteriosclerosis. 

Whatever the reason for it may be, degeneration of 
vessels is, without doubt, one of the most conspicuous 
pathologic conditions with which we meet in the medi- 
cal clinic from which these records are taken. 

(C) Nationality. — It is a significant fact that, out 
of the 135 cafifes, only forty-eight were of native stock 
— ^that is, bom in the United States. What bearing 
this may have on the incidence of heart disease is not 
readily explained, but the fact remain3 that nearly 
two-thirds of our cases ware of foreign birth. Nothing 
shows better than these statistics of a medical clinic 
how cosmopolitan is the population of San Francisco. 
Among the cases collected there were patients from 
Austria, Ireland, Germany, Swedten, Denmark, Italy, 
England, Canada, Poland, France, Switzerland, Fin- 
land, Koumania, Eussia, West Indies, Belgium, Portu- 
gal, Norway, Hungary; while in the clinic, though not 
represented among the heart cases, we have frequent 
visits from Chinese and Japanese. Eetuming to the 
relation which foreign birth may bear to heart disease, 
the only explanation I can offer, based on my observa- 
tion of these people as they come to us, is that the for- 
eigners are afflicted not only by poverty, as all visitors 
at a free clinic must necessarily be, but are almost in- 
variably filthy in their habits, addicted to the use of 
alcohol and tobacco, and ignorant of all proper concep- 
tion of how they should live, of how they should eat, 
drink, work and house themselves in order to maintain 
health. 

(D) Occupation. — ^It can be safely asserted that 
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among our cases, no one occupation has predisposed 
more than another to heart disease; for almost every 
conceivable form of labor is represented among the 135 
collected here^ But it must be borne in mind, on the 
other hand, that only the laboring class are repre- 
sented in this group, and that no information what- 
ever is given by a public clinic as to the frequency of 
heart disease among the prosperous, whose occupation 
is entirely different from that of the class from whom 
these cases come. It is not likely that the occupation 
itself has so much to do with the incidence of heart 
dijsease as has the association of any hard work with 
bad hygienic habits, poor food, overindulgence in alco- 
hol and other forms of dissipation. While I have no 
definite statistics to offer as to the frequency of heart 
disease in private practice, my impression is that cases 
are not so frequently met with among the well-to-do 
as among the poor; and not so frequently among those 
who earn their living by their brains as among those 
who have to earn their daily bread by the work of their 
hands. Nevertheless, the rich, the idle, and the brain, 
workers have diseases of their own, even if they ap- 
parently escape their share of heart disease. 

(E) Sex. — Only thirty-five oif the cases were women, 
while one hundred were men. While the fact that the 
number of males in the group so largely exceeds the 
females may be partly explained by the fact that the 
number of men presenting themselves for treatment at 
a dispensary clinic is always greater than the number of 
women, still there is no such disproportion in the attend- 
ance as there is in the number of these cases of heart 
disease; and the inference seems justifiable that in San 
Francisco, at least, heart disease is more common 
among men than among women. 

(F) Age. — As is well known, there is no time of life 
exempt from heart disease, and our cases were found 
distributed among individuals of every age from 12 as 
a minimum to 81 as a maximum. During the various 
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decades they occurred as follows: 12 to 20, nine; 20 
to 30, sixteen; 30 to 40, seventeen; 40 to 50, thirty- 
two; 50 to 60, twenty-nine; 60 to 70, twenty-six; 70 to 
80, six. Of the nine cases under 20, seven were mitral 
stenosis and two mitral regurgitation; of the sixteen 
between 20 and 30, ten were mitral regurgitation, two 
were aortic regurgitation, two were mitral stenoeis and 
two only were diagnosed as myocarditis. Of the seven- 
teen cases between 30 and 40, ten were mitral regurgita- 
tion, five were aortic regurgitation and only two were 
myocarditis. Thus it will be seen that all of the cases 
of mitral stenosis occurred under the age of 30 and the 
great majority under 20 ; while, on the other hand, out 
of the forty cases in all of myocarditis, only four were 
observed in patients under 40. The mitral regurgita- 
tions were found quite evenly distributed throughout 
all the decades, almost the same number for each ten 
years up to 70 ; which would seem to indicate not only 
that mitral regurgitation has no predilection for any 
particular time of life, but also that its prognosis is 
better than that of the other valvular lesions. Of the 
aortic regurgitations only one-third occurred under the 
age of 40, and two-thirds between the ages of 40 and 
60; which would seem to indicate the part played in 
the production of this lesion by arteriosderosis. This, 
indeed, is the most significant fact that stands out 
above all others in these records — ^the predominance of 
arterial disease; and advanced vears in themselves lead 
to heart disease only as they first lead to changes in the 
coronary arteries, or in the aortic arch and the valves 
that guard the orifice of this great vessel. 

CONCLUSIONS. 

1. Heart disease is a common ailment in San Fran- 
cisco, as it is in all large cities. 

2. Among valvular troubles, the form most com- 
monly met with is mitral regurgitation; second comes 
aortic regurgitation, and, third, mitral stenosis, while 
aortic stenosis is undoubtedly a rare affection. 
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3. Myocardial disease is frequently found. The 
factors in its incidence are those commonly supposed 
to cauBe arteriosclerosis; and the latter condition is 
even more often seen than myocarditis itself. 

DISCUSSION. 

Db. W. OPHth^s, San Ktancisoo, said that the number of 
cases examined at postmortem was rather small, and a com- 
paratively small number for statistical purposes. He was 
struck with the large number of septic endocarditis cases. 
Nearly all of these cases were diagnosticated clinicaUy as 
cases of chronic rheumatism with heart lesions and Dr. Ophiils 
thought that the cases of rheumatism, so-called, that lead to 
severe lesions of the heart valves were, in the large majority^ 
more properly speaking cases of sepsis. How frequently these 
heart lesions follow in instances of rheumatism, if we want 
to acknowledge the existence of such a condition not due to 
an infection with ordinary septic bacteria, is another matter. 
It can not occur very frequently. So that it is presumable in 
the course of a disease with the clinical picture of polyarticu- 
lar rheumatism, but with severe lesions of the heart valves, 
that the condition really is a septic one. 

Db. Ja2o:s J. Walsh, New York, thought, with regard to 
the origin of rheumatic endocarditis, that there is a definite 
change of opinion among medical men about to come that is 
worth while noting. At the present time it is generally ac- 
cepted that simple, acute articular rheiunatism is very fre- 
quently followed by valvular heart disease; on the other 
hand, it is generally acknowledged that simple, articular 
rheiunatism does not leave any marked evidence of disease in 
the joints. One of the pathognomonic signs of acute articular 
rheumatism is that it leaves no mark after it. Whenever a 
chronic arthritic condition remains there is more than a sus- 
picion that the original disease was not simple acute riieimia- 
tism, but either arthritis deformans or acute arthritis, due to 
some other infection beside that which produces true rheuma- 
tism. Affections of the heart valves are extremely common in 
septic conditions of all kinds. There is scarcely any form of 
microbe that gets into the circulation but will not produce 
an affection of these delicate structures. The heart valves are, 
after all, joints in the tissues, that is, they represent portions 
of the tissues covered by serous membranes in order that they 
may move over one another without friction and without 
adhesion. Since ordinary acute rheumatism when uncompli- 
cated does not leave any mark on the other joints in the 
body, it seems probable that it also does not leave any mark 
on the heart; at least, not nearly in the large proportion usu- 
ally stated. When there is a so-called rheumatic endocardi- 
tis it is probable that there has been some secondary affee- 
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tion complicating the simple rheumatic arthritis. Ttds point 
of view can not but be helpful for diagnosis and prognosis. 

Db. Chables Boixms Grajtot, Norfolk, Va., reported that 
his experience with heart disease among the negroes has been 
rather different. Heart disease among the negroes is very 
common, while acute rheumatism is seldom seen. The negroes 
have various other diseases which they call chronic rheuma- 
tism, but which are probably nervous affections, etc. Many 
cases of aortic valve murmurs or even double valve murmurs 
orcur. There may be an aortic direct murmur, although at 
autopsy there will not be found any cloeing of the valves. 
Men who do heavy work have dilated hearts, hypertrophied 
hearts, with a leak at the mitral or other valves; these are 
some of the cases that come to Dr. Grandy for treatment in 
Norfolk. In probably the majority of them there was a 
strain of the valve. They were young men and Dr. Grandy 
was able to note the blood pressure and the arteriosclerosis. 



THE EFFECTS OF THE INHALATION OF 
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J. N. HALL, M.D., AND C. E. COOPER, MJD. 

DEinnEB. 



The Denver Fire Department was called to the office 
of the Denver Post Sept. 20, 1904, at 4 p. m. On ar- 
rival they were informed that a carboy of nitric acid 
had been accidentally broken in an attempt to remove 
the stopper with a hammer. The acid spread across the 
floor, coming in contact with the zinc used in etching. 
Sawdust was used to absorb it, and, rapidly oxidizing, 
burst into flame here and there, resulting in the call for 
the firemen. Mr. Bradt, foreman of the department, who 
was at work in the room, states that the fumes and 
smoke were not especially irritating until the portable 
apparatus began playing on the fire, the usual carbonic 
ajcid-producing solutions being employed. 

We find by examination that the acid used contained 
no appreciable amount of nitrous add and was of 
about 38 per cent, strength. About ten gallons of it 
escaped from the carboy. We believe the symptoms to 
have been caused by the smoke, made much more irri- 
tating and corrosive by the presence of the nitric acid 
and the products of its union with organic matter. 
Dr. E. C. Hill states that under these circumstances 
HNO2 would arise from decomposition of the HNOg, 
and also nitric peroxid (NO2), and nitric oxid (NO). 

Haines and Peterson* state that nitric oxid (NO) is 

1. Text-book of LegM Medicine and Toxicology. 
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obtained by the deoxidation of nitric acid, by the ac- 
tion of this acid on metals^ vegetable fibers, etc. They 
mention, as symptoms of acute poisoning, dyspnea, 
tightness of the chest, coughing, fainting, cyanosis, 

diarrhea and collapse. Concerning one case they state: 
Blood drawn on venesection tarry, thick, black and rapidly 
coagulating. It is of diminished alkalinity, and on dilution 
becomes red and shows the oxyhemoglobin spectrum. 

AH of these compounds are irritating when inhaled. 
In view, however, of the irritant qualities of many 
gases inhaled in fires, in the use of dii^infectants and 
otherwise, and the more or less similar results in most 
such casef^, we would insist on the point that the irri- 
tation of the inhaled fumes, and not the direct chemi- 
cal action, is probably the dangerous feature. Thus 
Dr. HaJl has reported* a rapidly fatal case of broncho- 
pneumonia resulting from the inhalation of smoke 
from burning weeds a^d grass, the subject being a 
feeble asthmatic of 61 years. In the same paper were 
reported cases from the inhalation of chlorin, of sul- 
phurous acid, and of formaldehyd, differing only in 
degree from the cases we are now studying, and from 
each other. The chemical effect is apparently sub- 
sidiary to the irritant one in all; but, in general, we 
must conclude that emoke, which is not much feared 
by firemen,, is vastly more irritating and, therefore, 
dangerous when contaminated with fumes of various 
chemicals. 

Eighteen firemen and two men employed in the office 
were affected severely enough to demand medical aid. 
Of these, four died, two on the second day, from the 
direct consequences, and two several weeks later from 
relapse. The immediate symptoms complained of while 
exposed to the fumes were, in order of frequency, as 
follows: Dyspnea, pain in the stomach, pain in the 
chest, heajdache, dryness of the throat, coughing, vom- 
iting, dizziness, difficulty in walking, and dryness of 

2. Phila. Med. Jonmal, 1902. "Bronchitis and Bronchopneu- 
monia from Inhalation of Irritants.*' 
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the nose. No unconsciousness was noted. Nearly all 
the firemen returned to their respective firehouses, not 
considering themselves seriously sick. After a few 
hours many of them sought medical aid, and within 
twenty-dSour hourp all of them excepting one were pa- 
tients in the Emergency Hospital. 

We next present a list of the prominent sjrmptoms 
noted in 15 of the 16 cases which recovered: Dyspnea, 
present in 100 per cent. ; cough, present in 93 per cent. ; 
pain, present in 87 per cent, especially in the sides 
of the chest, stomach, lungs, throat, loins and head; 
dizzinesis and nausea, present in 73 per cent.; cough of 
especial violence, present in 67 per cent. ; vomiting, 
present in 53 per cent. 

During the first week of illness dyspnea persisted in 
100 per cent, of the cases; 93 per cent, were confined 
to bed during this time. Pain persisted in all those 
who complained of it during the first day, and in prac- 
tically the same localities. 

Marked prostration was present in 87 per cent. 
Fever in 80 per cent, generally of moderate severity. 
The cough generally persisted, with bloody expectora- 
tion, in 27 per cent, and voluminous expectoration in 
60 per cent The taste of nitric acid, in the expectora- 
tion was complained of by several patients. 

Within the first half of the second week many of 
them were discharged, the average time in bed for the 
whole number being eleven days. Ninety-three per 
cent complained of general weakness, and but one felt 
well on arising. 

Relapse occurred in 33 per cent of these cases, gen- 
erally i!n the third week, and averaging 15% days in 
duration. The symptoms were those of the original 
attack, but of less intensity. 

The length of time from the exposure until practical 
recovery in eight cases averaged 113 days, the maximum 
being 210 days, the minimum 90 days. Five state that 
they are not well yet, and two failed to answer. 
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Those haviag any remaining symptoms nine months 
after the attack number eleven, or 74 per cent. Thase 
symptoms, in order of frequency, are dyspnea, "nerv- 
ousness,'^ stomach troubles of various kinds, cough, 
dryness of thiroat and nose, pain in the chest, loss of 
weight, dyspnea on inhalation of smoke, dizziness, pain 
in the loins, and headache. 

There was a lose of weight in 87 per cent, of the 
men, entirely regained in 40 per cent., not regained in 
13 per cent, and no reply was made in 47 per cent. 
The average loss was 25 pounds, maximum 40 pounds, 
minimum 20 pounds. The average regained was isy2 
pounds, maximum 30 pounds, minimum 5 pounds. 

Sixty per cent, find they are more susceptible to cold 
now than previously. The dryness of the nose is 
thought to be due to a beginning chronic rhinitis, due 
to the irritation of the fumes inhaled. The dyspnea 
on inhalation of smoke may well be largely nervous in 
origin, but doubtless in part because of the increased 
susceptibility of the bronchial mucous membrane due 
to the action of irritants. The pains in the sides of 
the chest are, we believe, pleuritic in origin. They 
were exceedingly severe in some of the cases in the first 
days of the illness, indicating at that time a dry 
pleurisy, since friction sounds were heard. The later 
pains may well have been sequential to such a pleurisy. 
The rapidity with which the pain developed in some 
cases suggest^ the likelihood of its having arisen from 
direct irritation of the lung by the acrid smoke. 

Albumin was noted in at least one of the cases, but 
evidently no such damage was done to the kidneys as 
in some cases we have seen in which acute nephritis 
followed the swallowing of mineral acids. Probably 
little of the acid was absorbed, most of the damage 
from it being caused by its irritant effect. 

Two of the cases died on the second day, one on the 
twenty-second day during a relapse, and one at the end 
of one month, also during a relapse. 
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The two who died on the second day were affected 
about as were those who recovered, but more severely. 
Cough was not a notable symptom. Cyanosis, nausea, 
diaphragmatic pain, dyspnea and vomiting were noted 
early. In both there was unconsciousness for several 
hours before death, and the physical signs of a progres- 
sive bronchopneumonia, but without the fever and other 
constitutional symptoms of an infectious disease. One 
of these had an extremely rapid pulse. Both expec- 
torated frothy, blood-tinged serous fluid for some hours 
before death. Dr. P. V. Carlin informs us that pneumo- 
thorax developed in one of them. 

The two who died during relapse suffered about as the 
others did during the primary attacks. Both were com- 
paratively well during the interval. Both were ex- 
posed to cold and almost immediately entered the re- 
lapse. The two cases were similar enough so that the 
following description may well answer for both : 

The sputum was blood streaked, thin and abundant. 
The cough was at times violent. Pleuritic pain was 
severe (and in one severe pain existed in the pharynx, 
larynx and esophagus). Large and small rSles were 
abundant, at first in the lower portion of the chest, and 
gradually extending upward. There was moderate rise 
in temperature, pulse and respiration. The cyanosis 
wa^ intense (and not relieved by oxygen in one of the 
cascjg, although somewhat so in the other). Both died 
with all of the symptoms and signs of a desperate 
bronchopneumonia. 

Before the relapae both of the men had been dis- 
charged from the hospital as recovered from the acute 
condition, although both complained of moderate ex- 
haustion, such as is common to the period of convales- 
cence from any acute illnees. 

In one of them examined the day before the relapse, 
no physical signal of disease were found. We believe 
that exposure to cold, which occurred iA both cases, was 
the exciting cause of a renewed and virulent inflamma- 
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tion, rapidly extending into a definite bronchopnemno- 
nia, aa above deBcribed. 

On two patients autopsies were held, unfortunately 
unknown to either of us. We quote portions of the re- 
ports to the coroner by Dr. W. S. Holmquist and Dr. 
H. R. McGraw : 

Dolloff, — ^''The pericardium showed spote of metallic luster 
on the upper surface. The heart was filled with extremely 
dark ooa^ated hlood, less consistent than clotted blood. 
Pleura free. Lungs large and voluminous, on section bled 
freely. Some spots were devoid of air. Bronchioles filled with 
bloody fluid. Much of the lung tissue was edematous and 
heavy. Mucosa of bronchi perceptibly thickened." 

''Diagnosis. — ^Deceased died from asphyxia, due to an acute 
congestion of the lungs; and a pathologic change in the hemo- 
globin of the blood." 

Eyman, — (Died in relapse, one month from exposure.) The 
essential features are stated by Dr. H. R. McGraw "to have 
been those of a bronchopneumonia, with almost complete solidi- 
fication of lung in places. Sections from these solidified por- 
tions showed superficial coagulation necrosis and the alveoli were 
found filled with necrosed ceUs in places. Other parts showed 
a beginning fibrous development. Deposits of blood pigment 
were noted in spots upon the peritoneum. Dilatation and 
hypertrophy of the heart. No changes were noted in other 
organs." 

The pathology, in our opinion, i^ a combination of 
purely local and general effects. Locally, the inhalation 
of the nitrous and nitric oxids, the product^ of com- 
bustion, and of the chemical reactions between the acid, 
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zinc, and the chemical solution used to extinguish the 
blaze, assisted by the violent respiratory efforts occa^ 
sioned by the physical exertion, produced an irritation 
and probably a mild coagulation necroeis of the mucous 
membrane of the air passages and the alveoli. In the 
two ca^es that died early there was produced promptly 
a severe bronchopneumonia. In those dying during a 
relapse the necrotic areas were largely cleared up by 
absorption and exfoliation, leaving exposed a delicate 
and susceptible membrane. The exposure to cold was 
sufficient to excite a bronchopneumonia of especial in- 
tensity on this account, proving rapidly fatal. Dr. Hall 
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has reported' a case of lobar pneumoma in which, 
twenty-three days after recovery, a robust young man 
was exposed for a few hours to severe cold (about 20 
degrees below zero), and died in a few hours of acute 
pulmonic congestion. It is probable that the fatal re- 
sult in this case, as in those we are studying, was due 
to a bronchopneumonia, with great accompanying 
edema. 

The cyanosis in the severe cases was extreme. It was 
doubtleps in part purely mechanical, as in ordinary 
bronchopneumonia, but largely due to the changes pro- 
duced in the hemoglobin to which we have referred, and 
which interfered with its oxygen-carrying capacity. We 
await anxiously the careful investigations of Drs. Holm- 
quist and Edson on this feature of the cases which they 
have studied. 

The treatment generally followed, we believe, was 
that of an ordinary severe bronchopneumonia. Oxygen 
was used in all of the severe cases, with differing but 
generally unsatisfactory results. In a severe case of 
Dr. Cooper^s, aconite in minim dosage, with vigorous 
external counter-irritation, was followed by marked re- 
lief. This was the patient who finally died in the re- 
lapse on the twenty-second day, these measures proving 
ineffectual at this time. 

To us it seems that the one most important factor in 
determining the question of death or recovery was the 
severity of the initial expo^re. Theoretically, the in- 
halation of ammonia at the time of exposure should be 
of benefit, but this would hardly be practicable. We 
believe that, at present, stimulation, the use of oxygen 
when indicated, atropia for the edematous exudation, 
vigorous counter-irritation, with eliminative and sup- 
portive measures offer us the most hope in the primary 
attack. If recovery occurs, we would strongly urge sus- 
pension from work, rigorous avoidance of exposure, and 
residence for some months in a warm, equable climate, 

3. Denver Medical Times. 1898. 
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such as one would chooee for a fed[>le patient with 
chronic bronchitis. Those of the Denver cases who were 
able to follow such a course are at present working, and 
without serious symptoms. In view of the lessened 
pulmonary resistance, we would suggest also the adop- 
tion of effective measures for the avoidance of infection 
by the bacillus of tuberculosis. 

If we can not save all of those exposed in the per- 
formance of their perilous duties to the inhalation of 
dangeax>us gases, we should insist the more strongly 
on the avoidance of anything tending to bring about 
relapse, which we have noted to be so fatal.* It is likely 
that we can save more Uves by strict attention to this 
feature than by any other single measure. 

We are under especial obligations to Dr. W. H. 
Sharpley, Health Commissioner of the City and County 
of Denver, for his encouragement and assistance in the 
preparation of this paper; to the Denver Fire Depart- 
ment, and to the physicians who attended other cases 
than those which we saw, who have so generously given 

us their aid. 

DISCUSSION. 

Db. N. H. Neilsow, Milwaukee, Wis., reported having the 
same experience in Milwaukee, two years ago, showing the 
effects of the fumes of nitric acid by inhalation. The men who 
were engaged in putting out the fire returned to the station 
house, and within one or two hours — six or seven hours after 
the exposure — ^they began to have symptoms of pulmonary 
congestion, as described in the paper. Some of the men died 
and some recovered for a time, but had relapses. Some had a 
chronic bronchitis and were sent to Texas, where they recov- 
ered — all but one, who became despondent and committed sui- 
cide. In these cases it was believed that the pulmonary edema 
was the result of the local irritation on the mucosa and not a 
systemic effect. Whatever systemic effect there was was from 
the inflammation alone. Dr. Neilson did not think that a report 
of the cases was published. 

Db. John H. Mussbb, Philadelphia, said that the autopsy 

4. In the case of a fireman, quoted by Dr. Hall in the above- 
mentioned article as dying from inhalation of smoke containing 
fumes of some undetermined acid, the death was also during re- 
lapse, being directly cansed by pulmonary embolism from a phlebi- 
tis of the leg, at the end of the fifth week. 
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findings in such cases do not support the belief in the presence 
of any pleuritis, and he, therefore, asked as to the occurrence 
of the inflammation and the vomiting. 

Db. G. W McCasket, Fort Wayne, Ind., thought that the 
symptoms in these cases indicate a degree of exhaustion un- 
usual with a simple irritatiye bronchitis, and that the evidence 
points toward a severe toxemia as a result of absorption of the 
poisonous gases. It is peculiarly the function of the respira- 
tory tract to absorb gases, and it seems only reasonable to sup- 
pose that such absorption would take place and should be con- 
sidered in accounting for the very severe constitutional symp- 
toms manifested by these cases. 

Db. J. N. Hall, Denver, remarked that it was rather diffi- 
cut to report these cases with any degree of accuracy, because 
they fell into the hands of about twenty physicians. Dr. 
Cooper took care of six and Dr. Hall three. A pleuritic fric- 
tion was well marked, beginning within twenty-four hours. 
Necropsies were made by the coroner's physician, and the 
bodies were buried before Dr. Hall knew of the deaths. He, 
therefore, had no opportimity to study the pathology. The 
toxemia was similar to what would be expected from inhala- 
tion of chlorin, formaldehyd or smoke from burning grass, 
but no case pointed definitely to a toxemia from the acid itself. 
Dr. Hall could not explain the vomiting. Although none of 
those exposed were supposed to be sick enough to keep in, at 
the end 6f twenty-four hours they came back to the hospital. 
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Six years of hospital and private work in San Fran- 
cisco haye strengthened the conviction that affections 
of the thyroid, like aneurisms and early arteriosclerosis, 
are more common here than in many other cities of the 
United States. With this idea in view, letters were sent 
during the last months to men in each county of the 
state asking for information as to the occurrence of 
goiter, myxedema, sporadic cretinism, and exophthalmic 
goiter in their districts. My obligations are here ex- 
pressed to many colleagues who have kindly sent re- 
ports. There seems to-day little need for review of 
reasons in grouping exophthalmic goiter with thyroid 
affections — ^the influence of nervous factors can not be 
denied the possible influence of other internal secre- 
tions in etiology is recognized, but the gland plays a 
chief role in symptomatology (even though, as Moebius 
says, there may be a prethyroid stage of the disease). 
Despite the vast amount of work of late on the para- 
thyroids by Gley, Edmunds, Welch, Benjamins, Jean- 
delizo, Moussu, Vassale and Generali, Lusena, Mac- 
Callum, Brissaud, Pineles and others, it is not yet pos- 
sible to say that they color in any way the picture. 

The statement of Hirsch that *'our information on 
the endemic occurrence of goiter in North America be- 
longs for the most part to the early years of this cen- 
tury and is very fragmentarjr^^ can be modified in light 
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of articles by Eichardson, by Adami on goiter in Canada, 
by Osier on ^^Sporadic Cretinism in America/' by Dock 
on ^^Goiter in Michigan/' The Medical Sentinel, Peb- 
mary, 1904, had an editorial on goiter in the nori;hem 
Pacific states, and lately Mnsgrave of Washington de- 
scribed the great frequency of the condition in the 
Wenatchie and Pnyallup Valleys in animals as well as 
man. Praslow years ago reported cases of cretinism 
among Indians near Cape Mendicino, Humboldt County, 
and among the Spaniards in Southern Califoniia. Osier 
in his article on sporadic cretinism wrote: ^Traslow's 
account of the occurrence of cretins in California I have 
not seen, but I have letters from several correspondents 
in that state who know nothing of its existence at pres- 
ent, while in the State Insane Asylum at Stockton, Dr. 
Hoisholt tells me there are only two cases.'' It is in- 
teresting to note from reports of Dr. Gross of Eureka 
and Dr. Delamere of Pemdale that goiter is common 
in Humboldt County, not far from Cape Mendicino, 
although accounts of only two cretins are sent from 
that district. I have seen two cretins among Indians 
near Kelseyville, Lake County. Keports from Southern 
California do not substantiate the account of cretinism 
among the Spanish settlers. 

GOITER. 

Data concerning goiter must of necessity be unsat- 
isfactory, as slight or even moderate enlargements of 
the gland are often overlooked ; and, as in all statistics, 
the personal equation of the reporter must be consid- 
ered. A few weeks since a physician came personally 
to report the absence of thyroid affections in his district 
and presented himself a good example of myxedema. 
The testimony of physicians from counties about San 
Francisco Bay (Marin, Alameda, Santa Clara, San 
Mateo, and San Francisco), confirms the idea that mod- 
erate enlargements of the thyroid are common. Most 
patients are natives of California, and inheritance from 
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parents coming from endemic goiter regvonfi of Enropt 
would seem to play little part. Dr. Eleanor Bancroft, 
Berkeley, writes me that 5 per cent, of the young women 
entering the TTniversity of California in 1904 had en- 
larged thyroids. Since January 1, 1905, I have noted 
moderate enlargement in 75, large goiters in 8 patients 
out of 546; 14 cases were in men. This woold give a 
percentage of 15.2 in individnals, nearly all of whom 
are native horn, or who have lived for years in Califor- 
nia. In one family five members have goiter, in an- 
other three. In a nnmber of young women accompany- 
ing nervous symptoms seem definitely referable to 
thyroidism, but in the majority of instances the en- 
largement is without influence on the general condi- 
tion. 

Dr. Pope of Watsonville has noticed 12 decided goiters 
in 1,200 cases, but writes that small tumors are much 
more frequent. Eeports from the southern part of the 
state (San Diego, Eiverside, San Bernardino, Los An- 
geles, Santa Barbara, Kern, Tulare, Kings, and San 
Luis Obispo counties) would indicate that goiter is 
less common there than in the bay counties. Dr. von 
Zwalenberg of Eiverside says it is much less common 
than in Michigan. Dr. Sanborn writes from Bedlands 
that there are about 40 cases of moderate goiter in the 
practice of different physicians there. Los Angeles and 
Pasadena physicians report the condition uncommon, 
and men from Fresno, Tulare and San Luis Obispo as 
rare. Through the kindness of Dr. P. K. Brown, how- 
ever, I am able to quote a letter from Miss Jacobs of 
the Los Angeles Normal School in which she says 
goiter is common in the young women in attendance, 
and that not a few report other cases in the family — 
one term 8 per cent, had enlargement of the thyroid. 

The interior mountain counties of the central part 
of the state seem much less affected. Letters from 
Madera, Merced, Mariposa, Stanislaus, Tuolumne, 
Amador, El Dorado, Placer, Nevada, Sierra, Butte, 
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Yuba, Sutter, Yolo, Colusa, San Joaquin report few 
cases. Dr. W. A. Briggs thinks moderate sized goiter 
fairly common in Sacramento county. Dr. Dempsey of 
Vallejo, Solano county, sees enlarged thyroid in 4 per 
cent, of his patients. Lake, Napa and Sonoma have 
few cases. Dr. Margaret Evans mentions a family in 
Calistoga, Napa county, four members of which have 
goiter. Oif the northern coast counties Mendicino and 
especially Humboldt appear to show endemic goiter. 
Dr. Bond of Ukiah writes : 'T can only state in a gen- 
eral way that thyroid enlargement is very prevalent in 
this vicinity, most cases being of American parentage 
and without symptoms. Dr. H. G. Gross of Eureka 
writes that he sees a number of cases practically all of 
which come from an area about ten miles long and 
three wide, partly in the valley and partly in the foot- 
hills. Dr. H. S. Delamere of Femdale, within the dis- 
trict spoken of by Dr. Gross, says: '^Thyroid enlarge- 
ment is quite prevalent here.^^ Dr. Jorgensen of Por- 
tuna, Humboldt county, however, sees but few cases. 
Professor A. C. Lawson of the University of Califor- 
nia, in a paper on "The Geomorphogeny of the Coast 
of Northern California,*' describes the peculiar forma- 
tion known locally as the 'TVild-Cat Series'' that ex- 
tends through Humboldt county. Its peculiarity de- 
pends on the softness of the beds in general, the fre- 
quent alternation of harder and softer rocks, and the 
deep erosion of the Eel Eiver and its tributaries. It 
would be of interest to map out the goiter region with 
reference to this peculiar terrane. The entire pene- 
plain consists of marine deposits, pliocene and post- 
pliocene, with a coastal strip of later mesozoic and ter- 
tiary rocks. The reports deal but slightly with ques- 
tions of etiology — ^mention is made simply that most 
cases are seen in women and that enlargement of the 
neck has often been first noted during pregnancy. In 
several instances note is made that the goiter has en- 
larged with each pregnancy. No mention is made of 
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goiter in animalsy but I have seen it in one horse and 
two dogs in the past year. 



Beports here are less equivocal. The bay counties 
again show the greatest number of cases partly on ac- 
count of greater population^ and partly because cases 
from a distance drift to San Francisco as a center. I 
have descriptions of 30 cases throughout the state. 
Tehama, Monterey, Sacramento, Santa Barbara, Biver- 
side, Stanislaus, Marin, Yuba, Mendicino, Santa Cruz, 
Yolo, Kern and Colusa report one case each; Solano, 
Santa Clara, Butte, two cases; Fresno and Los Angeles 
three, and Alameda sends five. San Francisco physi- 
cians send accounts of 43 cases, without duplicating any 
of the reports from other counties as far as can be as- 
certained. Adding 10 of my own, there is a total of 53 
cases from San Francisco, and 83 throughout the state. 
I have purposely omitted reports of doubtfid cases, ac- 
counts of formes frustes, or descriptions of exophthal- 
mic goiter with myxedema. In 50 cases in which men- 
tion was made of sex, 39 were women and 11 men. Age 
varied from 18 to 64. Thirteen had decidedly large 
thyroids, the myxedema resulting from changes in old 
goiters. In 22 the thyroid was not palpable, and no 
mention of the gland is made in 31. Of 55 ten were of 
foreign birth, but had been years in CaUfomia. Twice 
the condition resulted from operation on goiter. Two 
of my cases were bom in Norway. Two had spent 
some years in Alaska, and symptoms developed while 
there. Emphasis in description is laid chiefly on skin, 
voice, and mental changes and disturbances in locomo- 
tion. Three women had frequent epileptiform attacks 
which did not yielA to thyroid medication, although 
skin and mental conditions improved. A woman re- 
ported by Dr. P. K. Brown had profuse menorrhagia 
before thyroid treatment was begun. 

Some years ago I saw myxedema in a girl of 20 
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whose mother had just died of the disease. Skin of the 
face and over the extensor surface of the arms was 
thick and dry, there was a diffuse growth of hair over 
the face and arms that had appeared during the last 
year; the voice was remarkably deep and harsh, men- 
struation had ceased ten months. The fundus showed 
atrophy of the nasal side of both discs, and color vision 
was limited in the temporal half of both fields. In all 
probability change in the hypophysis was the cause of 
eye symptoms and perhaps of the hypertrichosis. Men- 
struation appeared under thyroid extract and the skin 
grew better, but the girl committed suicide and no 
autopsy was obtained. TJhthoff described blindness in 
a boy of 6 with myxedema; vision improved under thy- 
roid, and this was attributed to shrinking of the hy- 
pophysis. Coppez describes retrobulbar neuritis from 
thyroid feeding, but no instance has fallen under my 
observation. Endeavor has been made chiefly by Bris- 
saud, Murray and Pineles to distinguish between myxe- 
dema of thyroid and of mixed thyroid and parathyroid 
origin. They would attribute considerable influence to 
the parathyroids in determining sexual and mental 
changes. In cases with profound mental changes, there- 
fore, we would look more closely for other signs of dis- 
turbed parathyroid function—particularly for evidence 
of tetany or convulsive seizures. Only one of my cases 
was mentally profoundly affected, and here the Chvostek 
and Trousseau phenomena were constantly absent. In 
one woman with most marked exophthalmic goiter and 
epileptiform attacks the Chvostek phenomenon was 
present on two examinations; partial thyroidectomy led 
to disappearance of all symptoms, no tetany developed, 
and the patient has been well three years. 

FOBMES FRUSTES. 

Very interesting to me are the formes frustes. I have 
notes of 11 cases, 5 men and 6 women, all of whom pre- 
sented the same clinical picture, and in whom definite 



36 

improTement took place under thyroid medication. One 
was a woman of 35^ two were men of about 45^ and 
the others were from 55 to 65 ; the sister and daughter 
of one woman had goiter; one man and two women had 
small goiters. Such cases are fairly common in the 
literature of thyroid insufficiency. Some of these peo- 
ple have for years had dry skins^ thin hair^ pains be- 
tween the shoulders^ paresthesisB^ joint pains. In two 
of my cases influenza seemed a factor in precipitating 
thyroid symptoms — skin changes, nervous unrest and 
tachycardia. Most characteristic is the dry skin, scal- 
ing of the scalp, thinning of the outer half of the eye- 
brows, loss of hair on the neck and in the azillse. Fat 
pads occur above the clavicles, and not infrequentiy 
there is a large pad over the upper dorsal vertebne, a 
bib-like roll across the neck and upper sternum, thicken- 
ing of the subcutaneous tissue across the lower ribs and 
above the elbows and knees, on the extensor surface. 
Pains in the knees and ankles and occasional ''giving 
away of the legs'* are frequent. The voice has often 
a peculiar deadened husky quality. 

Five instances of infantilism of the thyroid type de- 
scribed in detail by Brissaud, Meige, Hertoghe and 
others have come to my notice in the past two years. 
Two boys of 14 and 18 grew quickly under thyroid 
treatment, and showed increased development of pubic 
and axillary hair and of genitalia. One boy of 17 was 
excessively fat and had complications of muscle dys- 
trophy and coxa vara. Another boy of 16 died of dia- 
betes; thyroid extract had no effect on the sugar elimi- 
nation. The fifth boy had acute^ nephritis and uremic 
convulsions. 

BPORADIO CRETINISM. 

In Osier's article on "Sporadic Cretinism in Amer- 
ica'' are included three cases from California, two of Dr. 
Hoisholt from the Stockton Asylum and one of Dr. 
Osborne from the Home for Feeble-minded Children at 
Glen Ellen. I have reports outside of San Francisco of 
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37 cases that from descriptions or photographs seem 
definitely examples of cretinism. Mongolian idiots and 
chondrodystrophy cases are not included in 'the classifi- 
cation. Of these, seven were bom outside of the state 
in Mexico, Wisconsin, Illinois, New Zealand, New York, 
New England, and four have died. Doubtless the list 
can be extended by a more thorough canvass at some 
later day. Dr. Dawson, superintendent of the Home for 
Feeble-minded Children at Glen Ellen, Sonoma County, 
writes that there are several cases of idiocy of Mongo- 
lian type and a few cretins, but these are not .included 
in the above. Physicians in San Francisco send me ac- 
counts of 28 cases, to which I can add 7 of my own, 
making a total of 61 cretins now living in the state, and 
all native born. The majority of reports chronicle ab- 
sence of palpable thyroid enlargement. No valuable 
data as to etiology are available. Dr. Frances Sprague 
reports a girl of 2 from the Children's Hospital in San 
Francisco who died of general tuberculosis, with exten- 
sive tubercular changes of the thyroid. Dr. Millicent 
Cosgrave sends me notes of a girl of 5, born in New 
York. Mother and grandmother had goiter, and the 
maternal grandfather died of tuberculosis. The child 
seemed normal during the first year, and walked at 18 
months, at 3 had measles and later tuberculosis of the 
glands of the neck. Since then she has not walked 
well, has backache, is nervous, skin dry and rough, ap- 
pearance that of a cretin, is extremely stupid, abnormally 
developed — ^is as tall as a child of 10. Breasts, hips 
and limbs look like those of a girl of 16. The mental 
condition has improved under thyroid treatment. Bris- 
saud calls attention to tuberculosis of the cervical 
glands as a cause of myxedema. In one of my cases 
symptoms developed soon after diphtheria. Dr. Demp- 
sey of Vallejo reports seeing a cretin whose mother 
had a large goiter, with myxedema. Dr. Sprague men- 
tions a girl of 14 with a big thyroid, another of her 
cases was but 18 months old. In a case of mine — ^a 



38 

girl of 7 — ^the parents were from the south of Prance. 
Prom the history, the father's sister was probably a 
cretin, and a brother of the patient died at 6 months in 
a condition suggesting cretinism. Dr. P. K. Brown 
tells me of two brothers bom in San Prancisco whose 
parents are German and perfectly well. In the great- 
est nnmber of cases parents were bom in California. 
In three instances parents were from the Azores, in two 
from Austria, in two from southern Italy, in three from 
Ireland. Detailed descriptions will be left to a later 
paper, but photographs of ten cases are now available. 

EXOPHTHALMIC GOITER. 

This affection would appear to be much more com- 
mon in the counties about San Prancisco Bay than in 
the other parts of the state. Dr. Emmet Eixford of San 
Prancisco sends me notes of 8 primary cases and 3 sec- 
ondary to goiter of years standing; Dr. T. W. Hunting- 
ton, 5 primary and 8 secondary; Dr. W. I. Terry, 10 
primary; Dr. J. H. Barbat, 10; Dr. Mac Monagle, 29. 
Physicians content themselves, as a rule, with saying 
that the affection is '^common" or "decidedly frequent.'' 
Dr. Abrams has seen 30 cases. Mv own list includes 33 
well marked cases of exophthalmic goiter, exclud- 
ing formes frustes. Of these, 9 were male and 
24 female; 7 occurred in patients with goiters 
of years' standing. Most observers agree as to 
the thyroid factor in the disease, but empha- 
size the influence of an unstable nervous system and 
the immediate effect of nervous shock. Dr. J. H. Bar- 
bat saw 3 cases develop acutely after fright. Some few 
years ago in the wards of Dr. Kerr in the City and 
County Hospital of San Prancisco I saw an Italian with 
unusual history. Three weeks before, in perfect health, he 
had been out prospecting in one of the interior counties, 
had strayed off, and was lost in the mountains for two 
days. He was sick from that time, excited, restless, 
could not sleep, vomited, grew rapidly thin, had breath- 
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lessness, palpitation, trembling, could scarcely walk. 
Examination showed exophthalmic goiter, with cardinal 
signs, emaciation, terrifying unrest. For days he re- 
mained the incarnation of terror, but then slowly 
changed to the more uneventful stage of the disease. 

In a woman under the care of Dr. Abrams, the father 
and brother showed symptoms of the disease. Two of 
my patients were mother and son and two brother and 
sister. The mother of one young woman under my care 
has myxedema. Dr. Crowley of Oakland reports ex- 
ophthalmic goiter in mother and son. Dr. P. L. Adams 
of Oakland reports the disease in mother and daughter ; 
the mother is from Derbyshire, a well-known center 
for goiter. Another of his cases gives history of the 
same affection in her mother and mother's mother. 

In the reports of simple goiter, frequent mention is 
made of associated nervous symptoms, tachycardia, and 
tremor. These cases are similar to the ones described 
by Mikulicz and Rehnbach, by Kocher and others as in- 
stances of thyroidism associated with goiters of varying 
types. They form a transition to true exophthalmic 
goiter developing in individuals who for years have had 
goiter without symptoms. In a woman of 41, seen two 
years ago, there had been a marked goiter for 18 years; 
eight years before nervous symptoms became bother- 
some; there was exophthalmos, tachycardia, tremor. 
Swelling of the eyelids and a peculiar brawny infiltra- 
tion of the side of the neck and face led to a diagnosis 
of complicating kidney disease, but this was not pres- 
ent. The swellings were analogous to the hardening 
of the skin of the face reported by J. Schulze, a firm in- 
filtration not like true scleroderma nor yet of the con- 
sistency of myxedema. In a woman seen four years 
since, there had been a moderate goiter for years. Dur- 
ing pregnancy signs of myxedema, as thinning of the 
hair, dry skin, supraclavicular pads, were reported to 
have developed and to have disappeared under 
thyroid extract. Unfortunately with continuance of 
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the thyroid extract a typical exophthalmic goiter devel- 
oped, which was marked by all cardinal signs when I 
saw her. 

Breuer of Vienna and Gantier of Gtenera have lately 
emphasized anew the occurrence of exophthalmic goiter 
after treating goiter with iodin preparations. Breuer 
cited a case developing after the nse of K I — a syphilitic 
woman who had shown no previous struma. Billiet, 
I86O9 and Lebert, 1862, gave many instances of iodism 
in goiter cases. Theodor Kocher, in a recent article on 
*T)ie Therapie des Kropfes** in the Deutsche KKnik, 
gives a masterly review of the action and dangers of 
iodin compounds. His conclusions are based, in part, 
on the studies of iodin elimination in normal individ- 
uals and cases of goiter by A. Kocher published in vol. 
liv of Die Orenzgelieten der Medizin und Chirurgie. 
He makes clear that most symptoms are due to thyroid- 
ism rather than iodism. With quick recession of a 
goiter, danger of intoxication greatly increases, but the 
disappearance of a struma is not necessary for produc- 
tion of symptoms. The smallest dose of K I may cause 
severe thyroidism in exophthalmic goiter or cause rapid 
emaciation in the newborn or in pregnant women. 'Tin 
excited, unduly animated, thin individuals who 
always have congested faces, who tremble at nothing, 
get palpitation on the least occasion, and who sweat 
easily, one has to deal with beginning thyroidtem, and 
one may cause outspoken exophthahnic goiter through 
careless use of iodin.*' 

I have had several cases of iodism after small doses 
of K I in patients with small goiters, and now make it a 
rule to examine the thyroid and to look for signs of ex- 
ophthalmic goiter before prescribing it. In one young 
man in whom K I, syr. acid, hydriod. and tr. iodi gave 
toxic symptoms, iodipin was given hypodermically with 
impunity^ confirming the observations of Schuster and 
Lesser; it could be demonstrated in the tissues by s-ray 
plates six weeks after injection. According to Gautier, 



41 

the source of plant and water iodin supply is the iodin 
''dust** given to the atmosphere by sea water. Rilliet of 
Geneva thought a change to the seashore might de- 
velop symptoms of exophthalmic goiter in patients with 
struma. It is an interesting speculation whether the 
number of cases about San Francisco are in any way 
due to the prevailing strong sea winds. It is certain 
that a few cases from the interior have done worse on 
the coast, and insomnia is apt to be a bothersome feat- 
ure of the change. In eight of the reported cases there^ 
is noted a combination of exophthalmic goiter with 
myxedema, but description lacks suflBcient detail to 
admit such classification. It is well known that edema 
and skin infiltration of different kinds may occur in 
pure exophthalmic goiter. Kocher describes a number 
of such cases. Dr. Rixford repori;ed a remarkable case 
of a young woman of 29, who was married a few weeks 
before contracting scariatina. Three months later a 
goiter, the size of a walnut, was observed. One 
year later there was » rapid growth during preg- 
nancy, and still greater enlargement after a second 
pregnancy two years later. General edema, tremor and 
choreic movements were noted, besides the usual symp- 
toms. Edema rapidly disappeared after operation. In 
two of my cases, fat pads and hard infiltration of the 
skin over the lower ribs persisted after operation. In 
a discussion on ^'Internal Secretions" two years ago 
(reported in the Clinical Journal), Horsley described- 
certain anomalous cases of myxedema, with a peculiar 
excitable mental state, inability to exert, symptoms of 
heart insufficiency, and fat pads or diffuse skin infil- 
tration. He regarded them as combinations of athy- 
roidism, with a certain amount of aberrant internal 
secretion, the '^dysthyroidism" of Moebius. He advises 
in treatment almost total removal of the gland, and 
then supplementing its secretion with thyroid extract. 
I have under observation for two years and a half a 
woman who lived abroad years ago, for some time in 
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centers of goiter, such as Geneva and the Pyrenees, and 
who for years had the nervous and heart symptoms of 
exophthalmic goiter. There has never been exophthal- 
mos, but at times there is a iixed stare or glare that to 
me is rather characteristic. For six months the pulse 
was never below 100, and during attacks of palpitation 
160 or more. There are at times remarkably large supra- 
clavicular pads, such as are seen in myxedema, and a 
diflFuse bib-like pad of the same tissue, feeling Kke half 
solidified fat, stretches across the front of the neck and 
down irregularly four or six inches below the clavicles 
and across the sternum. An apron of the same kind 
extends across the epigastrium and lower ribs. The 
case is similar to those reported by Horsley. Of chief 
interest is the variation of the condition under alter- 
nate treatment with rodagen and iodid of iron as de- 
scribed below. 

Formes frustes of exophthalmic goiter would require 
a separate paper. There is danger in labeling too many 
indefinite nervous affections with this convenient diag- 
nosis, which only a combination with cardinal symptoms 
should justify. I have seen enlargement of the thyroid, 
with nervous symptoms and tachycardia, the result of 
masturbation in young men. Since my attention was 
called to it by Ortner of Vienna, I have seen the same 
thing, the result of excessive tobacco smoking in boys. 
Of interest in considering eye symptoms of the disease 
are the reports of Arslau, Spiegler, and Holz concern- 
ing the occurrence of exophthalmos in adenoid cases 
and its disappearance after operation. During the last 
year Dr. C. M. Cooper and I have been testing the value 
of von Graefe's sign in diagnosis. It was curious to 
note the occasional development of this and Stellwag, 
with other symptoms of mild thyroidism, after adminis- 
tration of K I. Our results confirm the observations of 
Sharkey and of Platau that the sign is frequently seen 
apart from thyroid disease. It was particularly com- 
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mon in Italians, probably because of the greater tend- 
ency to keep the eyes widely open while talking. 

THERAPY. 

The goiters seen here rarely demand operation on ac- 
count of their size. Dr. Eixford, Dr. Terry, Dr. Rosen- 
stim, however, send me accounts of 20 operations for 
cystic or adenomatous goiter. The necessity of caution 
in the treatment of goiter, and particularly exophthal- 
mic goiter, with iodin compounds or thyroid extract has 
been suflSciently emphasized above; the senseless ad- 
ministration of thyroid extract in large doses for obes- 
ity, arteriosclerosis, and other cases of supposed thyroid 
insufficiency should be discountenanced. Cunningham 
has attempted to prove that toxic symptoms are due to 
contaminating cadaveric derivatives and not to the act- 
ive thyroid principle, and claimed that fresh glands 
may be given with impunity in exophthalmic goiter. 
The occurrence of well-marked exophthalmic goiter 
after administration of K I or iodothyrin in goiter 
cases would, however, speak decidedly for the theory of 
hyperthyroidization. 

The reports of treatment in myxedema and cretinism 
are enthusiastic. It is usually not necessary to give large 
doses of a good thyroid preparation ; in cretinism I be- 
gin with one grain daily and rarely go beyond 5 grains. 
Many myxedema patients need only small doses, even at 
first; some of them can not take more than 2 or 3 grains 
without disagreeable nervous symptoms. Dr. Ebright 
tells me of a man of 64 who had severe rheumatoid pains 
each time the dose was increased beyond two or three 
grains daily. Bramwell speaks of an acquired intoler- 
ance, and mentions a case in which large doses were well 
borne, but later even 1/20 of a tablet produced marked 
toxic symptoms. Paresthesias and other unpleasant 
symptoms may be modified by giving Fowler's solution 
at the same time. Opinions are in -accord that prepara- 
tions representing the whole gland can not wholly be 
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replaced by the active principle iodothjrrin. Bramwell, 
Magnus-Levy, Warner von Jaurenegg report encourag- 
ing results in the treatment of endemic as well as spo- 
radic cretinism. 

XMtil recently medical treatment of exophthalmic 
goiter was limited to electricity, hygienic measures, and 
a long list of drugs for symptomatic use. It is very dif- 
ficult to judge of the efficacy of any method of treat- 
ment in an afifection notoriously so uncertain in course 
and symptoms. I have seen good results from long- 
continued faradism, as recommended again of late by 
Horsley, the patients use the battery themselves for an 
hour or two daily, fastening the electrodes over the neck, 
front and back. With the treatment suggested by Wm. 
Thompson, I have seen no effect in marked cases. 
Strontium or calcium bromid — 30 to 45 grains daily — 
or the bromid of quinin, 15 to 30 grains daily, as recom- 
mended by Forscheimer and Shattuck frequently modi- 
fy nervous symptoms. Phosphate of soda, suggested by 
Trachewsky and indorsed by Kocher, or the glycero- 
phosphate of soda, certainly control tachycardia and 
nervous unrest in not a few instances. Belladonna I 
prefer to digitalis or strophanthus; salicylates, sul- 
phanilate of soda, intestinal antiseptics have availed 
little. 

Despite reports of Goutschomkov and Mankovsky, 
endeavors to produce a specific thyreotoxic serum have 
as yet been abortive. Gley first suggested that deficiency 
of parathyroid function might be a chief factor in etiol- 
ogy of exophthalmic goiter. MacCallum found the 
parathyroids four times in eight operations for exoph- 
thalmic goiter ; twice they were smaller than usual and 
twice degenerated; in one acutely fatal case none were 
found. Benjamins found them apparently normal in 
three cases. Moussu saw no result in one case from 
feeding parathyroids of cows. MacCallum reports feed- 
ing 12 glands- daily for some weeks in a case of mod- 
erate severity without effect. Prom evidence yet at com- 
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mand it is not possible to say that the parathyroids in 
any way influence the affection. 

It is not possible to dwell on results of operative treat- 
ment, though I am convinced that many cases belong to 
the surgeon. Five of my cases have gone to operation. 
In four improvement was almost immediate and the 
patients have remained well. One woman died four 
days after operation, with symptoms suggesting para- 
thyroid insufficiency. It has seemed to me that more at- 
tention in operating should be given to the statement 
of Horsley, that division of the isthmus is sufficient to 
lead to retrogressive changes and shrinking in the rest 
of the gland. I have had no experience with the a:-ray 
treatment as advocated by the Mayos and Beck. 

In the last years effort has been made to develop a 
specific treatment of exophthalmic goiter. Ballet, 
Enriquez, and Lanz were pioneers in the movement. 
Lanz suggested that milk of dethyroidized goats might 
contain substances antagonistic to the exophthalmic 
goiter poisons. Burghart and Blumenthal from Leyden's 
clinic first used serum from a myxedema patient with 
encouraging result, and later introduced '^rodagen,*' a 
precipitate from the milk of dethyroidized goats. Ley- 
den, in Die Medicinische KUnik, reviews results at- 
tained and thinks them definitely favorable. Improve- 
ment is noted in three or four weeks, but treatment 
must be continued for months. KoUaritis reports three 
cases treated four to six weeks with rodagen without 
effect. Kuhnemann reports betterment in one case 
under 6 grams of rodagen daily. In 1901 Moebius com- 
mimicated three cases somewhat improved by serum of 
dethyroidized goats. This has been put on the market 
by Merck and is given internally in 5-gram doses every 
second day, being administered in wine. Moebius has 
since reported benefit in 2 cases, Schultes in 1, Bosen- 
feld in 1, and Indermans, Boerma, Hempel, Lomer, 
Duerig, Peters, and Thienger in others. Thienger gives 
account of an acute case responding quickly to the 
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(senim^ of two with improyement, and of one with bo 
result. 

Such a new method of treatment must be most conserr- 
atively judged. I have had experience with rodagen in 
three marked cases over periods of four to eighteen 
months. In one severe case^ 6 grams daily were given 
for four months with no appreciable effect, and the 
woman was later operated on successfully by Dr. T. W. 
Huntington. In a woman with marked nervous symp- 
toms, insomnia and tachycardia, all symptoms seemed 
definitely to improve under five months' treatment with 
6 grams daily; the moderate exophthalmos is un 
changed, but the pulse rate is normal and the struma is 
smaller. A third woman has been taking 6 grams daily, 
off and on, for eighteen months. She had suffered from 
tachycardia, insomnia and nervous unrest for years. 
Sodium phosphate, bromids, salicylates, bromid of 
quinin and electricity did not control symptoms, and 
she refused operation. She had supraclavicular fat pads 
and the peculiar skin infiltrations described above. 
Bodagen has seemed to control the pulse for months as 
nothing else did, and she is enthusiastic over its effect 
on insomnia. After four or five weeks of steadv use, 
she complains of depression and weakness, and has to 
stop for two weeks. Pat pads increase during rodagen 
administration, and two or three times the experiment 
has been tried of giving her iodid of iron in small dose. 
This each time promptly brings return of tachycardia 
and nervous symptoms, but modifies skin infiltration. 
Bodagen would seem to be of some benefit in these cases, 
therefore, but I would pass judgment only after a long 
series of cases. My experience with thyreodectin has 
been too limited to report. Dr. W. P. Cheney mentioned 
a case in which it seemed to control the heart symptoms. 
Dr. P. K. Brown tells me of a woman who grew worse 
rather than better under four or five weeks' treatment. 

The whole question of the thyroid and its infiuence on 
development, metabolism and decay is a fascinating one. 
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It would be valuable to report more fully the early his- 
tory of patients with myxedema and exophthalmic 
goiter, to classify more carefully early heart, digestive 
and skin symptoms of the latter aflfection. I have seen 
two paroxysmal tachycardia cases that developed later 
exophthalmic goiter. In one woman peculiar general 
pigmentation with vomiting, diarrhea and weakness had 
led to diagnosis of Addison; Oppenheim mentions a 
similar case. I have xmder observation a man with 
Parkinson who presents thickening of the skin of face 
and extremities as described by Praenkel and Lundborg. 
A woman who has twice had eclampsia came to me with 
a large thyroid and symptoms suggesting beginning 
myxedema; she is interesting in view of the work of 
Nicholson, Lange and others on the relation of thyroid 
to eclampsia. The possible influence of the thyroid in 
California as an etiologic factor in our very common 
arteriosclerotic and renal affections should be remem- 
bered. ^ , 

DISCUSSION. 

Db. James J. Walsh, New York, stated that he has tried 
the eflFect of paratyphoid extract, though without getting very 
encouraging results. About three years ago Dr. McCaUum of 
Baltimore suggested a connection between the parathyroids 
and the symptoms of Graves' disease. Many years ago Pro- 
fessor Gley made investigations on this subject, and came to 
about the same conclusion. It seemed thoroughly justifiable 
then to try the effect of the drug. Dr. Walsh treated four 
patients. In two milder cases the parathyroid seemed to be of 
benefit. In two severer cases, it not only gave no relief, but 
seemed to make some of the symptoms worse. It is doubtful 
if the parathyroid extract was entirely pure and free from 
thyroid material, although every effort was made to secure it 
in the pure state. It must not be forgotten, he said, that 
younger patients, that is, those under 25, frequently get bet- 
ter, even with marked symptoms, under almost any treatment. 
It is surprising to note how severe some of the cases are and 
how complete the recovery. Intermissions are extremely com- 
mon, and may well be attributed to treatment when they are 
only phases of the disease. In older patients intermissions are 
rarer, and it is on these that new remedies must be tested if 
there is to be any reliance on the results. 

Db. E. F. Wells, Chicago, said that it has been his fortune 
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to see many cases of exophthalmic goiter, and no patient who 
had been treated for any considerable time before coming 
under his observation, but had been given thyroid extract, and 
invariably with the effect of increasing the symptoms. He is 
sure that there is an impression in the profession that thyroid 
extract is the remedy for exophthalmic goiter, and a warning 
as to the danger attendant on such treatment is eminently de- 
sirable. Empirically, Dr. Wells has found that codein is ex- 
tremely useful in these cases. He gives from one-quarter, one- 
half or three-quarter grain three or four times a day, and for 
months with perfect immunity. The patients bear it well. 
After an experience with this remedy for eight or ten years, 
he is led to advocate it as the most efficient for the purpose of 
any which he has any knowledge. 

Db. u. W. McCaskey, Fort Wayne, Ind., emphasizes the im- 
portance of noting the spontaneous fluctuations that occur in 
some of these cases of a very chronic character with any line 
of treatment and sometimes without any treatment. He has 
had two patients under observation for a period of ten or 
twelve years, which have exhibited these peculiarities to a 
striking degree. At times they appeared symptomatically 
well, and one of them has remained so for one period of two 
or three years, but in both cases the characteristic syndrome 
has infallibly returned. Due allowance must be made for 
these variations in estimating the "^lue of treatment. 

Db. George S. Whiteside, Portland, said that the type of 
thyroid enlargement seen in Oregon is a very mild one and 
much more prevalent among women than men, and more 
among the young than the old. As a rule, these patients pre- 
sent no symptoms. The condition seems to increase at the 
time of pregnancy and goes down afterward. Goiter in dogs is 
not uncommon in Portland. Exophthalmos seems to be the 
exception in both men and beasts in Oregon, but Dr. Whiteside 
has heard that it is much more common in California. 

Db. C. R. Gbandy, Norfolk, Va., thinks that there are many 
more cases of enlarged thyroids in the United States than were 
formerly thought, simply because physicians had not been 
looking for them. In his own practice he has seen a consider- 
able number of cases. When occurring in young girls he does 
not do anything for them. There is one class of goiter with a 
decreased secretion, which, as a rule, occurs in fat women with 
slow pulses. In such cases thyroid extract would do good. In 
the other class of cases there is an increased secretion which 
occurs in nervous people, with fast pulse rates, etc. Here the 
thyroid extract does harm. Dr. Grandy has seen two rather 
remarkable cases occurring in women past the menopause, in 
both of whom hysterectomy had been performed for fibro- 
myoma for several years previously. In one there appeared to 
be a malignant change in the thyroid. The other woman 
passed from observation. In both cases there was not enough 
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thyroid secretion; one patient seemed to improve with thyroid 
extract; the other had some of the symptoms of myxedema. 

De. J. A. LiCHTY, Pittsburg, Pa., agreed with Dr. Moffitt 
that it is a difficult thing to make a diagnosis when there are 
so few symptoms; and yet he knows of no disease in which an 
early diagnosis is so essential as in exophthalmic goiter. A 
great deal of harm may be done in a very short time if the 
disease is not recognized. There may be several so-called car- 
dinal symptoms, but only these are necessary to make a diag- 
nosis, i. e., rapid pulse, tremor and exophthalmos. If any two 
of these are present it is perfectly safe to place such a patient 
on treatment for exophthalmic goiter. If the patients are 
young girls, who are fond of dancing, bicycling, gymnastic 
work, etc., they should be warned of the danger and the harm 
that might result because of an existing exophthalmic goiter. 
These exercises should at onoe be forbidden. Dr. Lichty has 
tried the oj'-ray treatment without any benefit in these cases. 
During the past ten years he has cured two patients with the 
rest' treatment. He emphasized the importance of an early 
diagnosis in exophthalmic goiter. 

Del Christian Jonsson, Clinton, Iowa, said that young peo- 
ple seem to haye a tendency to spontaneous recoveries, and 
that this disease seems to be more dangerous in old people. 
He has observed that thyroid gland treatment is extremely 
harmful in most of those cases, and it is his conviction that it 
should never be used in exophthalmic goiter. The treatment 
should consist in rest and freedom from worry, besides a tonic 
and sedative drugs, such as we have in a so-called sumbul 
tablet, containing iron, arsenic, sumbul, asafetida. In a num- 
ber of cases this has given Dr. Jonsson surprisingly good 
results. 

Dr. Herrert C. Moffitt, San Francisco, declared that he did 
not agree with Dr. Walsh that cases of exophthalmic goiter in 
old people necessarily go wrong. He has seen not a few such 
patients kept comfortable by routine medical treatment, giv- 
ing such clinical evidence of further thjnroid changes and slip- 
ping slowly from symptoms of exophthalmic goiter to those of 
myxedema. He mentioned one case in which stomach and in- 
testinal symptoms were so marked that the aflfection was con- 
sidered primarily a stomach one. After instituting the proper 
treatment the patient, a woman nearly 60, went along well, 
and is now showing signs of myxedema. The pulse rate is 
normal and the skin changes are those of myxedema. Dr. Mof- 
fit is of the opinion, in the light of our present knowledge, 
that marked cases of exophthalmic goiter are helped but not 
cured by medical treatment, and that such patients should be 
referred to the surgeon. 
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I shall make no apology for bringing this subject be- 
fore this Section. Its importance to the profession of 
medicine and to the public justifies an exposition of 
the evil now. In no other country has this menace to 
the welfare of the people and to the best interests of 
scientific medicine developed as it has with us. 

Probably the reason is that other countries, with one 
or two exceptions, protect the people against frauds in 
foods, medicines, etc. 

Some day it is to be hoped that the Congress of the 
United States will enact a national pure food law which 
shall include the regulation of the copyrighting and ex- 
ploitation of proprietary and other medicines. 

Just here it will be well to say that the term "pro- 
prietary medicine^' does not necessarily stamp a prepara- 
tion or remedy as a nostrum. Webster says that a nos- 
trum is "a medicine, the ingredients of which are kept 
secret for the purpose of restricting the profits of sale 
to the inventor or proprietor; a quack medicine." Some 
proprietary medicines are patented, or better, the pro- 
cess of manufacturing an article is patented. This pat^ 
ent protects the discoverer, or owner, in the manufac- 
ture of the medicine or drug for a period of 17 years. 
These preparations are ethical, in that they are not 
secret, for any one for a small fee may obtain from the 
patent oflSce of the government a copy of the description 
of the process! of manufacture and the actual chemical 
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composition of any such patented drug or remedy. The 
chief harm which has come .to us in America from the 
protection by patent of the process of making a chem- 
ical or drug has been the resulting high price of the pro- 
duct. Many of the synthetic chemical drugs, like anti- 
pyrin, phenacetin, etc., cost ten times their worth as 
compared with the price of the same drugs in Germany 
and in other countries. As stated, however, such really 
patented preparations are not secret; the composition is 
known. Some of them are of value therapeutically. 
Many of them are valueless. Some of them are harm- 
ful. Most of them we could easily get on without and 
fare better with the older, more simple remedies. Too 
many ^^made in Germany^^ specifics are shoved under 
our noses. 

Now, as to the other proprietary medicines. All the 
so-called "patent medicines" put on the market for the 
public, and many of the preparations exploited to phy- 
sicians and distributed by them to the public, are not 
patented, but are protected by a copyright or trade mark. 
Technically there is no difference between the secret 
proprietary medicines manufactured for physicians^ use 
and the "patent medicines" exploited to the public. Both 
are protected by a copyright or trade mark name. Both 
are protected for an indefinite time. They are mixtures, 
as a rule, of several ingredients. 

The relation of the physician to these preparations, 
however, is very different. Those "patent medicines" 
which are advertised to the public are not considered 
ethical and physicians abhor them and rightly condemn 
their use because they are often dangerous and always 
irrational as remedies. On the other hand, the manu- 
facturers of those copyrighted proprietary medicines 
which are exploited to physicians by extravagant claims 
of specific therapeutic action, use the doctor as the mid- 
dle man to distribute the cure-alls to the public. 

Medicines so prepared that the busy physician could 
easily dispense them found a certain class of doctors 
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eager to use them. The indications for use appeared on 
the label or in the accompanying literature. Tonics^ 
blood and tissue builders, emmenagogues, pain relieyers, 
febrifuges, laxatives, calculi dissolvers, soporifics, bile 
promotors, heart tonics, cures for Bright^s disease, etc., 
have appeared in countless number and some remedies 
offered are confidently presented as cures for not one, 
but a half dozen diseases or symptoms complex. In- 
deed, the claims of many of the promotors of this class 
of remedies do not differ in extravagance from the cure- 
all patent medicines offered directly to the public. 

It has been easy to obtain testimonials of the alleged 
value of many of these remedies. Many even of the 
"faculty^^ have extolled them. Why, therefore, should 
not the less experienced physician use these "elegant,^* 
palatable, all -ready to use, with label-specif ying-dose, 
disease-indicating remedies ? Prominent physicians and 
the "faculty" had testimonials in the circulars sent with 
the samples indicating the virtues; why, therefore, use 
the simple proved remedies of the pharmacopeia, and 
especially as the latter would often necessitate the trouble 
of writing a real prescription. 

To the rational physician most of the mixtures, even 
with the formulae, are objectionable. Disease is never 
quite the same in different individuals, nor does the pic- 
ture remain the same from day to day. The treatment 
must be modified to meet the varying problem of the 
morbid process. Eational therapy calls for simple pre- 
scriptions ; but if there be an objection to mixtures with 
fixed and known formulae, what must one say of mix- 
tures of secret or semi-secret composition ? 

As Dr. Horatio C. Wood, Jr.^ says : 

A much more elusive and therefore dangerous evil lurks 
in the class of mixtures which attempt to cloak their secrecy 
with a deceptive show of frankness. I think you will grant 
that the physician is rarely justified in the use of remedies 
concerning which he has no knowledge, and I m'aintain that 

1. "Proprietary Therapeutics," The Journal A. M. A., June 10, 
1905, p. 1836. 
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the publication by a drug firm, of whose integrity the phy- 
sician is absolutely ignorant, of a professed list of ingred- 
ients of some mixture is not sufficient knowledge to pardon 
or to warrant the uses of that remedy. In the first place, if 
the published formula be correct, it is not enough to know 
simply the composition of a mixture, the exact quantities 
must also be known; there is a vast difference between the 
effects of 1 grain and of 100 grains of opium. Moreover, 
there is no means of knowing that the formula is a true one, 
for many of these corporations do not hesitate to pervert the 
truth. 

Many of the promotors of these preparations claim, 
as chemists or as pharmacists, to be the discoverers of 
the wonderful remedies and the alleged unusual knowl- 
edge of chemistry or of skill in pharmacy has enabled 
the discoverer to develop in a mixture heretofore un- 
known, therapeutic qualities. Truth to tell, however, it 
is known that the proprietors are not always the manu- 
facturers of the preparations they exploit and distribute. 
Many of the proprietary preparations are made by the 
large manufacturing pharmacists for the owners. Phar- 
maceutic skill is doubtless used in these instances, but 
it is the kind of skill which is for sale and is not per- 
sonal. 

I am informed that it is not unusual for one manu- 
facturer of proprietary mixtures to have several so- 
called "oompanies,^^ through which he can more easily 
exploit and distribute his products. 

There is said to be a direct relation between the Dad 
Chemical Co., the Od Chemical Co., the Sultan Drug 
Co., the Eio Chemical Co., and the Peacock Chemical 
Co., or at least that they are linked together through one 
individual, and that Battle & Co. and the Lambert 
Pharmacal Co. are related to the above list. It is said, 
too, that the Vass Chemical Co., the Lotos Chemical 
Co., and the Valley Chemical Co. are one combination. 
Doubtless other combinations exist. 

Curiosity recently prompted me to look through a 
number of medical journals and I can not resist the 
temptation to quote some of the preparations advertised 
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in them : Aletris Cordial, Celerina, Xeurilla, Bespiton, 
San Metto, Cactina Pellets, Seng, Chionia, Thialion, 
Zarcoly Ecthol, Hagee's Cordial of Cod Liver Oil Com- 
pound, Mandragorine Tablets, Rhenmagon, Ponca Com- 
pound, Ammophenin, Chloro-Bromon, Anasarein, Bron- 
chiline, Zematol, Zymoticine, Sulphogen, Labordine, 
Satyria, Manola, Caeodol, Eusoma, Leprosen, Sulpho- 
Naphtol, Pasavena, Neurosine, Germiletum, Bonn's Pas- 
siflora Tablets, Diovibumia, Tongaline, lithiated Hy- 
drangea, Melachol, Gonoseptone, Calicolo, Solsul, Sal- 
iodin, and bo on dd infinitum. These are only a few 
samples of what the physicians of the United States 
are asked to prescribe. But there are hundreds of secret 
preparations that are not advertised in medical journals, 
whose literature and samples come to us through the 
mails, etc. In the majority of cases, we do not know 
their contents, and in many instances an analysis shows 
that they are simply mixtures. Often a prescription 
written by a physician for a particular case is purloined, 
put up under a trade-name and exploited as a cure-all. 
As an illustration see the oflScial announcement of the 
Council on Pharmacy and Chemistry regarding certain 
nostrums that have been exploited as synthetic chem- 
ical preparations guaranteed to cure everything. I 
have no doubt that the majority of ttie physicians who 
have been prescribing phenalgin, antikamnia, sal-codeia 
(Bell), and ammonol were shocked when they found 
out that, according to the analyses, they had been giving 
a simple mixture of acetanilid, with bicarbonate or sal- 
icylate of sodium or carbonate of ammonium, with a lit- 
tle caffein in some instances. What physician will be 
foolish enough to use these preparations, when he can 
get the same of his druggist for at most one-tenth the 
cost, but especially what physician with a particle of 
medical knowledge would think of giving acetanilid if 
he knew it, in the majority of the conditions in which, 
according to the advertisers, these nostrums are indi- 
cated? 
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Wliat physician would prescribe Gray^s glycerin 
tonic, if he knew that its chief ingredients are gentian, 
dandelion, glycerin and sherry wine?^ Could he not 
write a prescription as good and feel that he was his 
own judge of what constitutes a tonic ? 

Let me quote from The Journal A. M. A.' This, I 
am told, refers to an article advertised as a cod liver oil 
preparation— one of the tasteless kind, that has been 
investigated by a subcommittee of the Council : 

We have recently had occasion to open a package of a 
well-known "Tasteless Cod liver Oil" preparation. The cir- 
cular which was wrapped about the bottle was replete with 
interesting information, especially for the patient, who ob- 
tains the remedy in the original package, as prescribed by 
his physician. He finds in it a list of the diseases in which 
the preparation does wonders — they range from the dread 
consumption to cystitis and hemoiThage of the kidney. Most 
interesting to us, however, is the statement that this com* 
pound "contains all the necessary elements of nutrition." 
It is too bad to disturb this beautiful vision by the report of 
the chemist. This shows that the product is quite free from 
oU or proteids; the only nutrient ingredients are alcohol, 
sugar, and perhaps glycerin. But the claims of the manu- 
facturers are probably correct, for it contains carbon, hydro- 
gen, oxygen, and probably a trace of nitrogen — so does gun- 
powder. 

Perhaps it will now be the turn of strychnin to be adver- 
tised as the ideal food. It seems superfluous to point out the 
moral of this tale. 

It is not necessary to enter into a discussion as to 
whether we should ever prescribe secret proprietary med- 
icines, for in the minds of intelligent men, even with 
only a smattering of medical knowledge, there can be 
but one answer. A physician who has a true apprecia- 
tion of his responsibilities, who has even ordinary knowl- 
edge of the action of drugs, and the danger from their 
unintelligent use, would not think of prescribing for the 
sick, who have placed themselves under his care, a pre- 
paration about which he knows nothing except what 

2. "Each half ounce is stated to contain dilute phosphoric acid, 
12 minims ; gentian root, 10 grains ; extract of taraxacum, 16 
grains ; glycerin, 80 minims ; sherry wine, 80 minims ; carmina- 
tives, q. «." — "Thesaurus of Proprietary Remedies," p. 148. 

3. June 17, 1905, p. 1943. 
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the manufacturer^ about whom he knows less^ had told 
him. While there is no excuse for prescribing these 
medicines^ too^ many unthinking physicians are in- 
fluenced to do so by the claptrap designated "literature/* 
which the exploiters publish about their preparations. 

There is not a secret proprietary preparation that has 
any more value, from a pharmaceutical or therapeutic 
standpoint, than has the ordinary prescription of the 
average general practitioner. Stop advertising them and 
they would be forgotten, just as "patent medicines" pass 
away if they are not advertised. A review of 10 or 15 
years will call to mind many concoctions which physi- 
cians were asked to prescribe, and which, according to 
the advertisements, performed wonders, but now are 
heard of no more. Their advertising literature stopped 
coming and the nostrum-prescribing doctor ceased to use 
them. 

What is the cause of the nostrum evil? There are 
several. 

1. Pharmacology and therapeutics are neglected rela- 
tively by many of our medical schools. Anatomy, phy- 
siology, pathology, diagnosis, etc., are emphasized and 
too often the usefulness and limitations of drugs are 
neglected. Too frequently drug nihilism is taught. If 
the student were fully taught the physiologic action of 
drugs, the art of prescribing, preferably single remedies 
or in simple combination, using if he desires the phar- 
macopeial preparations prepared by reliable manufac- 
turing pharmacists, and at the same time if he were 
taught when not to rely on drugs, but frankly to pre- 
scribe for his patient a course of hygienic measures 
which alone would accomplish all that would be re- 
quired, he would not be the willing dupe of the nostrum 
vendor, as he now is. 

2. The reputable manufacturing pharmacists deserve 
great credit for the improvement they have made in 
pharmaceutical products. They have afforded us of- 
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ficial preparations in the form of pills, tablets, syrups, 
tinctures, extracts, etc., which are elegant in appear- 
ance, often palatable and usually potent. 

For this advance in pharmacy, a distinct credit to our 
country, we owe them our thanks. 

TJnfortunately, many of them have not stopped 
at this point, but have manufactured their own special 
mixtures which are just as objectionable as the products 
of the special manufacturers. They, too, have been 
active with their agents in visiting physicians and in 
distributing 'literature.^' This encourages drug-giving 
in specific mixtures for special symptoms, and is wrong. 
With one hand they do good work, with the other much 
evil is done. 

3. The nostrum makers at first copied the methods of 
the reliable manufacturing chemists, in exploiting their 
products, but they have gone a step further and have 
reached a point where one may say that they have sub- 
sidized the medical press. I know I am^on dangerous 
ground when I make this statement, but right here is 
the chief cause — ^and the remedy. How many of our 
so-called medical journals are subsidized by medicine 
manufacturers I do not know, but all physicians know 
as well as I that there are many, and I do not refer to 
the so-called house organs. I unhesitatingly affirm that 
one-half of the medical journals of the country would 
be out of existence if it were not for the nostrum adver- 
tisements. Under the circumstances, therefore, can we 
expect these journals to say anything? Need we be sur- 
prised that scarcely a journal published the official 
report regarding the acetanilid mixtures, when the pre- 
parations hit were the best paying advertisements in 
the country? 

What is the remedy? Publicity. The enlightenment 
of the profession. The truth regarding not only what 
the preparations contain, but who makes them. Cer- 
tainly no honest manufacturer will object to this last 
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proposition, and no honest physician will put up with 
less than the former. 

The Council on Pharmacy and Chemistry has been 
created to investigate the non-(^cial preparations, to 
find out the truth about them, and to publish its find- 
ings. It is not necessary to repeat here the results of 
the work already done by this body. All physicians have 
read, or may read all about it. In my opinion there 
has been no movement undertaken by the American 
Medical Association that will be so far reaching as this 
one to rid us of the blight of the nostrum evil. For the 
first time, we see the possibility 6{ the elimination of a 
part, at least, of this curse to American medicine. It 
is the first practical solution offered of a most difficult 
problem. 

But — ^and I want to emphasize what I am about to 
say — ^the movement will have the most determined op- 
position that money can bring. Millions are being made 
annually by the nostrum manufacturers, and they will 
not sit idly by and see this wealth-producing business 
done away with if they can prevent it. It won^t be an 
open fight, for their business will not stand publicity. 
They will have with them those so-called medical jour- 
nals which are published solely in their interests. 

This movement will have the sympathy of every think- 
ing physician of the country, but sympathy does not win 
battles. In this fight those who are representing us 
should have all the support we can give. In society 
meetings especially we should aid in the propaganda by 
helping to enlighten and to interest those of (5ur pro- 
fession who have given the matter no thought. We 
should support those journals that represent us, and not 
tolerate in our offices those that we know to be sub- 
sidised and to represent their advertisers rather than 

their readers. 

DISCUSSION. 

Db. John H. Musseb^ Philadelphia, said that the cordial 
reception of this paper indicated that the members of the Sec- 
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tion are in full accord with the sentiments expressed by Dr. 
Billings. He said that the nostrum evil as defined by Dr. 
Billings stultifies the profession in many ways. First it robs 
the physician of that practice of nice discernment in the 
choice of remedies, of their indications and their doses, which is 
essential to the full development of therapeutic skill. A physi- 
cian's chief asset is experience, but what experience of the 
value of a remedy can be acquired when it is used in the man- 
ner in which we are instructed to administer it by the audaci- 
ous five-doUar-a-day peripatetic therapeutist? Second, it pre- 
vents a cultivation of the scientific therapeutic habit, for, if 
premises are wrong, how can conclusions be correct? The un- 
certain combinations in imknown proportions, of unreliable 
remedies, concocted by unscrupulous grafters, can not possibly 
form a true figure in a proposition. Consequently, no true 
conclusions are drawn, and, hence, scientific habits are very 
soon cast to the winds. Third, it engenders irresolution as to 
the value of remedies. They are given in a half-hearted man- 
ner, and consequently a minimum effect is produced. A physi- 
cian who prescribes with a clear knowledge of the effect of a 
remedy gets a surer and more immediate response. Doubt 
causes inaction. Fourth, it destroys scientific habits. If a 
scientific habit is not employed in our work, we are not truth- 
ful in our action. This lack of the worship of truth in treat- 
ment soon engenders a want of exactness in diagnosis. In 
consequence, a slovenly habit of practice in general will fol- 
low. Fifth, the doubt of the value of drugs and of medical 
measures is soon transmitted to the laity. Is it any wonder. 
Dr. Musser asked, that all isms fiourish when physicians can 
not support their own therapeutic actions by experience or by 
scientific induction? The fact that every three years, perhaps 
less, the whole type of nostrums changes shows that experience 
has not been garnered. Time alone enables physicians to 
gather knowledge which the nimble "nostrum-mer" or drug 
drummer would prefer us not to have. Sixth, the nostrum 
evil threatens the enlightened principles of modern medicine. 
Our great glory is in adhering to the line of conduct of the 
tenets of Hippocrates and of Sydenham. "Do good or do not 
harm.'' It is not the use of drugs, but it is management and 
measures that mark our later-day progress. By the nostrum 
tenets, polypharmacy is essential and excessive drugging is 
the rule, both contrary to modern medical practice. Seventh, 
the nostrum evil stultifies physicians, because it makes them 
dishonest. They can not be honest if they prescribe things 
of which they know little or nothing. Dr. Musser urged medi- 
cal men to be true to themselves and to hearken to the warn- 
ings of the paper. Concluding, he said: "Let us lash with 
thongs of indignation those tempters who, with literature that 
is beyond all measure untruthful, unscientific and presumptu- 
ous, and with words of rank sophistry are surely entwining 
us in a python-like grasp that will strangle us, to feed their 
coffers." 
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Db. W. G. Moore, St. Louis, heartily agreed with the state- 
ment that there is no subject of greater importance than that 
onbodied in the paper just read. He presented to the Missouri 
State Medical Association a paper along the same lines and 
feela greatly re-enforced by Dr. Billing's paper. If there is 
any infamy blacker than this that confronts the medical pro- 
fession. Dr. Moore does not know of it. Nothing can be a 
greater curse than this subsidizing of medical journals. When 
Dr. Billings was mentioning the various companies. Dr. Moore 
. thought he had been living in St. Louis, but, instead, he is at 
the other end of the canal and the stench reached him up the 
river. There are medical journals published to-day that should 
be placed in the sewer. The best efforts of medical men are 
demanded, and physicians should not only refuse to support, 
but should despise such joumab as publish advertisements of 
these secret nostrums. He said that he could not understand 
how any one could trust a patient to the care of a man who 
would consent to give something that the hired man had 
taught him to use. The laborer is worthy of his hire, and Dr. 
Moore respects his mission, but he can not honor his em- 
ployer. In a recent issue of a prominent journal Dr. Moore 
saw this statement regarding the treatment of gastroenteritis: 
"Apply warm all over the abdomen; place a cotton compress 
over it and bind on antiphlogistin (blue mud), and you will 
have no further need of doctors or medicines." 

Db. Alfred Stengel, Philadelphia, said that the nostrum 
evil is such an insidious one that the best informed may be 
taken in. As Dr. Billings has pointed out, these preparations 
are placed before physicians in such a way that, unless they 
have abundance of time to look into details, it is difficult to 
distinguish bona fide chemical preparations from untrust- 
worthy mixtures. When the copy of The Joubxal containing 
the analysis of certain nostrums was issued, one of his col- 
leagues asked Dr. Stengel if he knew that phenalgin was not 
a chemical combination. The physician in question was under 
the impression that it was and was greatly surprised to find 
that it was a mere mixture, subject to constant change and 
with no guarantee of its character. Dr. Stengel declared that 
it is important that the members of the Section on Practice of 
Medicine, as a body, should take a firm stand at this time. 
The remedy for many of the evils that affect the profession is 
in organized action. This association has a membership of 
19,000; in addition to the members, from 14,000 to 15,000 
other subscribers read The Journal; whatever attitude the 
members take officially and whatever point of view is sup- 
ported in the editorial pages of The Journal will reach so 
large a number of readers that the association may confidently 
hope for a removal of such evils as it attempts to correct. Dr. 
Stengel said that he felt, therefore, that, as a Section, they 
should indorse the Board of Trustees in their appointment of 
a "committee" to investigate and to make public the character 
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of various substances or compounds offered as medicines and 
that they should indorse all that Dr. Billings has said. 

Db. James J. Walsh, New York, seconded the resolution 
presented by Dr. Stengel. He stated that, while he is in ac- 
cord with others in blaming the medical journals, he wished to 
call particular attention to the fact that it is the members of 
the medical profession themselves who are most to blame. He 
said that there is no use in physicians hiding their shame be- 
hind objections made against the management of the medical 
journals of the country. The manufacturers of secret nos- 
trums find only too many customers for their wares, and even 
in medical centers, where physicians are supposed to be well 
educated, the evil of prescribing secret nostrums of various 
kinds is very widespread. Within a few years, it has been 
shown that in New York City about 70 per cent, of all the 
prescriptions written contain some proprietary medicine that 
ordinarily would be expected to fall under the ban of profes- 
sional use. Dr. Walsh has made it his business to secure in- 
formation regarding these preparations whenever he could. 
On a number of occasions, when the agent of a firm has 
brought some new and especially seductive nostrum, hitherto 
unheard of, but recommended as good for nearly every ill that 
flesh is heir to, and a few others besides, he has inquired of 
druggist friends as to whether the new remedy was being pre- 
scribed or not. In nearly every case, he foimd that, within a 
month after the new r«nedy was so persuasively introduced 
by the agent, some physicians were prescribing it in their 
practice. This emphasizes the necessity for making the physi- 
cian realize that in doing this he is selling his birthright for 
the proverbial mess of pottage and not always getting the pot- 
tage. 

Db. W. O. Bbidoes, Omaha, Neb., said that he feared that 
the resolution does not reach far enough. An appeal should 
be made to the individual physician, whether he be a member 
of this organization or outside it. Dr. Bridges believes that a 
large number of physicians unconsciously and unwittingly 
prescribe these secret nostrums against which we are making 
war to-day. He stated his belief, if physicians discontinued 
receiving the journals which advertise these preparations, 
more than one-third of them would go bankrupt. A friend of 
his, an editor and publisher of a metropolitan daily, recently 
told him that, since the expose of the secret remedies by the 
Ladies* Home Journal, his paper had suffered a loss in adver- 
tising income of one thousand dollars a month. Dr. Bridges 
declared that the profession is largely responsible for the con- 
ditions which exist. Dr. Moore has stated that a large number 
of these journals should be thrown into the sewer, and Dr. 
Bridges believes that still better results would be accomplished 
if physicians declined receiving them at all, that they might 
be returned to the offices from which they emanate. 
Db. J. T. Pbiestley, Des Moines, Iowa, said that the gradu- 
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ates of the various institutions in this country have had 
neither the time nor the opportunity to learn to dispense their 
medicines, and in this they certainly are weak. He mentioned 
the case of a bright young man who told him that he had or- 
dered so much calomel to be placed in so much water and a 
teaspoonful given so often. It must be remembered that at 
times a very affable gentleman comes along and shows some- 
thing that appeals to these young and untrained men. Dr. 
Priestley believes that the fault is in the teaching. If the 
young men were taught how to prescribe drugs as well as to 
give them, there will be much less of this nostrum evil. 

Db. John A. Withebsfoon, Nashville, Tenn., said that too 
little attention is given to the actual bedside teaching of the 
management of disease. Most young men leave college with 

an imperfect knowledge of the physiologic action of drugs and | 

imperfectly prepared to make any therapeutic application to a | 

case in hand. Dr. Witherspoon blames the man who has the ' 

proper instruction and who takes the responsibility on his 
shoulders of caring for a human life without a due sense of 
that responsibility, and who prescribes drugs at the dictation 
of the traveling man. The medical man who continuously 
and constantly keeps on prescribing such secret remedies be- 
comes narrow and contracted in his ability to handle disease 
and becomes like the negro in Mississippi who was given a 
new safety razor to use. Shortly after, the donor saw him and 
asked him how he liked his new razor, and the answer came 
that it was good for shaving purposes, but for marriages, 
social functions and funerals it was perfectly useless. Now 
that is the position of the physician who continuously pre- 
scribes these quack nostrums; he will become perfectly useless 
in the practice of medicine. Many men who publish journals 
are not men who can be considered as molding public or pro- 
fessional opinion in medicine. Medical men should continue 
to fight them, and also should make it appear disreputable for 
any journal to publish these nostrums. 

Db. Joseph M. King, Los Angeles, Cal., declared that some 
men with a good knowledge of the physiologic action of drugs, 
will yet grasp at every will-o'-the-wisp, but one of our trou- 
bles is that the rank and file of the profession have not an 
exact knowledge of materia medica and therapeutics. In sev- 
eral of the large clinics in this country which Dr. King has 
visited, a great deal is taught regarding diagnosis, but he 
heard very little concerning treatment, and it would seem 
that clinics are being held to teach diagnosis only, and not for 
the purpose of teaching therapeutics also. Of course, no man 
can successfully treat a case until he can diagnose it, but the 
patient pays for the application of what the physician knows 
regarding remedies. It is important that the physician should 
have a thorough knowledge of the weapons at hand, and then 
he will not be so prone to run after false gods. 

Db. a. B. Gbosse, San Francisco, Cal., said that the physi- 
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cians of California are in full accord with the views expressed 
by Dr. Billings, or it might be said that Dr. Billings has prac- 
tically expressed his sympathy with the work done by the 
California State Journal under the able leadership of Dr. 
Jones. Dr. Grosse disagreed with some of the views expressed 
that the nostrum evil flourishes through the baneful influence 
of the subsidized medical press and the lack of therapeutic 
tuition in medical colleges. Just as long as the nostrum can 
be found in the advertising pages of respectable and standard 
medical journals, the root of the evil will not have been 
reached. He said that this is no time to mince words and we 
may as well admit the error of our ways. Even the official 
organ of the association, The Joubnal of the American Medi- 
cal Association, has had its advertising pages polluted by the 
nostrum manufacturers, and this in the face of an organized 
fight against the evil by the California State Medical Journal, 
Dr. Grosse urges immediately remedying these abuses. He 
said: "Let us purge the advertising pages of The Joubnal 
so that our hands at least may be clean." 

Db. Thomas McCleave, Berkeley, Cal., stated that all physi- 
cians in California are greatly interested in this matter. He 
referred to the fact that several speakers had mentioned jour- 
nals published especially to cater to this class of preparations, 
and said that The Joubnal of the American Medical Associa- 
tion is as great an offender as any. This crusade, he said, was 
started by Dr. Jones, editor of the California State Journal of 
Medicine, who called attention again and again to the advertis- 
ing in the columns of The Joubnal of the American Medical 
Association and was villified for so doing. Dr. McCleave said 
that he should like to add to the resolution offered by Dr. 
Stengel or to make an amendment to the effect that the Trus- 
tees be requested immediately to remove from the advertising 
pages of The Joubnal of the American Medical Association 
the advertisements of these nostrums. He said that, under 
the stimulus of criticism, much of this objectionable matter 
had been removed from the pages of The Joubnal, but that 
some still remains. 

Db. Chables G. Stockton, Buffalo, said that Dr. Billings' 
paper will do good because of the fact that he has mentioned 
names, and it is in this that courage is shown. If the names 
were more frequently mentioned, carefully but strongly, the 
profession would soon be educated as to what is right and what 
is wrong. Many in the profession are not of a way to learn 
what they should regarding these agents. Dr. Stockton said 
that he believed that the committee of the Association will help 
if names are mentioned, if a list of objectionable preparations 
is published regularly in The Journal. 

Db. Alfbed Stengel, Philadelphia, added the following to 
the resolution he offered: 

"Resolved, That the Board of Trustees be requested 
to effect the removal from the pages of The Journal 
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of the American Medical Association of the adyertise- 

meDts of any noetrimiB." « 

He thinks that this resolution should be passed. Unfor- 
tunately, all the 200,000 doctors in the country have neither 
the time nor the facilities for looking into the composition of 
objectionable medicaments. It is desirable, therefore, that 
The Journal should contain no deceptive advertisements and 
that a list of desirable or undesirable remedies should be avail- 
able to the profession. ' 

Db. Nobman Bbidoe, Pasadena, Cal., proposed an amend- 
ment that the Trustees be requested to remove the nostrum 
advertisements. 

Ds. R. H. Cabteb, Victoria, Canada, said that, although he 
is not a member of this Association, he would like the Canadian 

Medical Association to be informed ofScially of what has been - 

done. Physicians in Canada receive many secret nostrums and ' 

much advertising matter from time to time from all the dif- 
ferent drug houses that Dr. Billings has mentioned. 
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Nicholas Cotungo, in the latter part of the eighteenth 
century, called attention to the coagnlable quality of the 
urine in cases of dropsy, and Richard Bright showed 
the relation of disease of the kidney to dropsy and al- 
buminuria in the early part of the succeeding century. 
Subsequently the pathologic observations of Bright, 
of Rayer and of others seemed to establish the invari- 
able association of these conditions. Pathologists of the 
new school of cellular pathology confirmed the relation- 
ship of albuminuria and dropsy with an inflammatory 
lesion of the kidney so that in the course of time ^^al- 
buminuria^^ and "nephritis^^ became terms of nearly 
identical practical significance. 

As time went on, however, some of the physiologic 
chemists found that transient albuminuria or cyclical 
albuminuria might occur without any evidence of last- 
ing disease of the kidneys. In the ordinary course of 
practice, however, physicians have looked on albuminu- 
ria as significant of nephritis, unless the evidence in 
favor of some temporary congestive or other condition 
has been well nigh overwhelming. The determination 
of the proper relations of these conditions to one an- 
other was made more diflBcult by the classifications sug- 
gested by various pathologists and clinical pathologists 
who sought to distinguish a number of types of nephri- 
tis and laid down complicated criteria of dififerential 
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diagnosis, with the result that practically every form of 
albuminuria might be made to fall in some artificial 
group. The more accurate urinary examinations and 
the more careful medical diagnosis of recent years, how- 
ever, have established the fact that it is necesefary to 
distinguish between nephritis in the sense of the pathol- 
ogist and nephritis or Brighfs disease in the clinical 
sense. 

It must be recognized that the kidney is a highly dif- 
ferentiated organ subjected to exceptional irritations in 
its important function of excretion, and that inflam- 
matory lesions in the minute pathologic sense may be 
extremely frequent without of necessity leaving any 
lasting results. Furthermore, it is obvious that nephri- 
tis does not become a condition of grave significance 
until the pathologic changes have attained a degree of 
intensity or have involved a proportion of the kidney 
substance suflBcient to interfere with the complex func- 
tions of the organ so as to imperil the general health. 
The presence of slight intertubular exudation, of mod- 
erate or even extensive, if uncomplicated, degeneration 
of the epithelia of the tubules, or of slight alterations in 
the glomeruli, would not justify a positive assertion 
that the case was one of Bright's disease in the clinical 
sense. The distinction, of course, is one of degree 
rather than of kind, but the point at which I am aim- 
ing is to bring out the fact that an excretory organ like 
the kidney is excessively prone to slight and transient 
alterations which in all probability will undergo satis- 
factory resolution without permanent impairment of 
the integrity of the organ. 

Much difference of opinion has arisen on account of 
this discrepancy between slight pathologic lesions and 
functional or clinical manifestations. In all of the 
cases now in mind, albuminuria, the great criterion of 
nephritis, is likely to be encountered, and yet the patho- 
logic conditions are frequently neither serious at the 
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time nor lasting and progressive in character. It is 
hopeless to attempt a classification based on minute dif- 
ferences in the pathologic findings, and for practical 
purposes the old clinico-pathologic classification is still 
the most satisfactory. According to this, two forms of 
Brighfs disease may be recognized, the acute and 
chronic parenchymatous nephritis, and a third form of 
nephritis, somewhat different in its clinical course and 
effects, chronic interstitial nephritis. Individual in- 
stances of the first and second forms vary much in the 
actual pathologic lesions. Sometimes epithelial degen- 
eration is paramount; at other times exudative changes 
are conspicuous; changes in the glomeruli are usually 
pronounced and hemorrhagic processes may be conspicu- 
ous. In chronic cases, fibrosis sometimes becomes near- 
ly as extensive as in chronic interstitial nephritis. The 
pathologic picture, therefore, is variegated in th^ ex- 
treme. Contrasted with these cases and essentially dis- 
tinct from them is chronic interstitial nephritis. Anal- 
ogy would indicate that the acute interstitial nephritis 
of the pathologist, occurring in acute infections and 
toxemias, might go on to the development of the granu- 
lar contracted kidney, but, so far as definite knowledge 
is concerned, it must be recognized that this is probably 
rarely the sequence of events and that practically 
chronic interstitial nephritis is usually one of the con- 
comitants and generally a comparatively late one of 
arteriosclerosis. 

At the present time chronic interstitial nephritis is 
recognized as constituting but a subsidiary part of a 
more general disease in the majority of cases ; while, in 
older days, it was regarded as an independent condition. 
According to this later view, polyuria and albuminuria 
may be regarded as significant merely of a renal form, 
or a renal phase, of a general vascular disease. 

Contrasted with these three types of permanent renal 
disease, there is a large number of conditions in which 
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the kidney is temporarily involved, in which evidences 
of renal irritation or inflammation exist, and in which 
the pathologist might discover some pathologic changes^ 
though the subsequent course is one of rapid resolution. 
The mere element of speedy restoration is evidently not 
dependent so much on the extent as on the character 
and intensity of the renal trouble. Such cases are fre- 
quent in association with infectious febrile processes and 
with circulatory disturbances. It is in these cases that 
some of the clinical signs, especially albuminuria, of 
Bright^s disease occur, and it is these that cause the 
difficulty in distinguishing between true Bright^s dis- 
ease in the sense of the clinician and the nephritis of the 
pathologist. Doubtless until some means have been 
devised for estimating accurately the functional capacity 
of the kidney, it will remain difficult for the clinician 
to establish positive diagnoses and prognoses in certain 
borderline cases, but in the meantime a close study of 
the general features of the cases in which albuminuria 
and casts are encountered, but in which lasting nephritis 
does not follow, will enable the clinician to avoid error in 
the majority of instances. 

Before proceeding to further discussion let me empha- 
size with all earnestness that diagnosis in renal disease 
can not proceed from the urinary examination alone any 
more than can the diagnosis of cardiac disease from 
physical exploration alone, or that of typhoid fever 
solely from the examination of the serum for the reac- 
tion of agglutination. Taken in conjunction with the 
general symptomatology, accurate examinations of the 
urine are indispensable, but without the general condi- 
tions as a check urinary examination may be as mislead- 
ing as would be the symptoms without the urinary find- 
ings. 

It has interested me to look over the records of mv 
private cases to determine how frequently albuminuria 
occurs in the run of cases in general office practice. 
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These figures have the advantage that they represent the 
results of a single examiner^s work and from one method 
of examination (heat and nitric acid). In the great 
majority of cases several examinations were made at 
different times, an added advantage considering the fre- 
quency with which albuminuria occurs as a temporary 
condition. 

Among 681 cases there were 61 cases of jmdoubted 
clinical nephritis or Bright^s disease, exclusive of 
chronic interstitial nephritis. In all of these there was 
constant and more or less uniform albuminuria. 

In 74 cases of arteriosclerosis there was more or less 
inconstant albuminuria, without casts in 16 and with 
casts in 58. A number of these cases might properly 
have been classed as chronic interstitial nephritis. In 
all of these there was constant and more or less uniform 
albuminuria. In practically all it may be assumed that 
a certain degree of chronic interstitial nephritis ex- 
isted, though other manifestations of arteriosclerosis 
dominated the clinical picture. 

In 187 cases there was occasional or less often con- 
stant albuminuria in association with acute infectious 
diseases, gout, diabetes, tuberculosis, syphilis, cystitis, 
pyelitis, cardiac diseases, movable kidney, gallstones and 
jaundice, stone in the kidney, in occasional cases of 
other diseases, in pregnancy, and in adolescents without 
discoverable disease. 

In 41 cases, in gouty or so-called lithemic subjects, 
there was occasional albuminuria at times when the 
urine was excessively acid. 

In 215 cases (37 per cent.) there was no albumin at 
any time. In 11 cases casts were found without al- 
bumin. 

I am ready to admit the unreliability of statistics, 
but woxdd vouch for the essential accuracy of these 
figures. It might seem at first that, urinary examina- 
tions are of little value, if out of 681 cases albuminuria 
without Bright^s disease occurred in 202, no albumin- 
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uria la but 315, aad as an indication of Bright's dis- 
ease in only 51. Closer examination of the records, 
however, establishes several important points. 

With very few exceptions, the albuminuria of the sup- 
posedly non-nephritic cases was qualified as "albumin- 
uria in traces," and with nearly equal frequency re- 
peated examinations showed that the condition was 
fluctuating in degree or temporary in duration. The 
exceptions to these rules were for the most part cases 
of arteriosclerosis, in which, as I have said, there was 
doubtless always a greater or less degree of chronic 
interstitial nephritis, though the renal manifestations 
were not generally predominant. 

To establish the frequency of albuminuria in cases of 
severe acute infections and in cardiovascular diseases 
I have collected the data obtained from my records at 
the University Hospital. Summarizing the records of 
a great variety of infections, it is found that among 
176 cases albumin was present in 69 and absent in 117. 
Among 304 cases of typhoid fever albuminuria was 
present in 83, clinical nephritis in 14, and albuminuria 
was absent in 207.' 

Among 154 cases of cardiovascular disease, albumin 
or casts, or both, occurred in 81, and neither albumin 
nor casts in 73. 

Table 1 shows the conditions in difEerent types of 

AlbDmln No. 

No. DlBesEe. andcaHts. Albamln. 

1. Aavurlsin . 



ignant endtrcardltis 3 

tic vr ■■ 



3. MyiiL-arillal 

; valve dfseasf 

ti. Mitial disease k» xn 

7. Combined vatTe disease 15 10 

Totals 81 73 

1. In explanation o( the lower proportion of non-nephrltic hoa- 
pltal caaea shoving albuminuria as compared with my pr Irate 
cases. I must explain that tlie eTamlnatlons in the latter were 
made with much more care to detect even the slightest traces of 
alhumin. In addition to the greater experience oC the examiner, 
an important factor In this greater accuracj was the use of a 
reflector of prisms which gives a light specially favorable to tho 
detection of faint turbldlt; In the llguld tested. The method used 
was to heat only the upper part of the column of urine In the 
test tube. 
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In considering these figures it must be remembered 
that a certain number of the cases were instances of 
combined cardiac disease and Bright's disease, but it 
is equally clear that the large proportion of cases of 
albuminuria require a further explanation. 

A careful scrutiny of the clinical course of these cases 
of cardiovascular disease showed that almost without 
exception the condition of the urine was extremely vari- 
able, and fluctuated in correspondence with variations 
in the underlying condition, so that the degree of al- 
buminuria was in a measure commensurate with the 
degree of cardiac insufficiency. 

I wish to refer very briefly to the occurrence of al- 
buminuria in cases of secondary syphilis, because I have 
found in a number of cases that the discovery of albu- 
min has been looked on with great apprehension. My 
experience in this field has naturally been limited, and 
I content myself, therefore, with calling attention to 
the fact that slight or sometimes considerable albu- 
minuria is not infrequent in the secondary stage of this 
disease. It has seemed to me that active mercurial 
treatment might in some instances be the responsible 
agent, but I am sure that slight albuminuria occurs 
independently of this, and in my experience it has 
proved a matter of no serious moment. 

Another subject on which I wish to say a few words 
is that of the special form of albuminuria found in amy- 
loid disease of the kidneys. It is well known that in 
chronic forms of albuminuria, the serum albumin is in 
great excess of the globulin. The conditions are re- 
versed in amyloid disease to such an extent that pre- 
ponderance of globulin in a chronic case warrants a 
strong suspicion of amyloid disease of the kidney. In 
several cases I have in this way been able to recognize 
this condition even before sufficient amyloid disease of 
the liver or spleen had occurred to enlarge these organs 
and to make them palpable. 

In conclusion, let me say that the purpose of this 
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paper has been primarily to direct attention to the 
fact that albuminuria is an extremely common occur- 
rence in various general diseases and that^ though it may 
in a sense indicate an inflammatory condition of the 
kidney^ such inflammation or nephritis may be of merely 
pathologic rather than of clinical significance^ unless 
the albumin is considerable in amount and more or 
less constant in occurrence. The nature of the accom- 
panying tube casts must not be relied on too greatly to 
determine the seriousness of the renal lesion^ and in 
particular the presence of an occasional hyaline cast 
or even the frequent occurrence of such must not be 
regarded with too much apprehension. The modem 
method of centrifugation and the consequent examina- 
tion of quite fresh urine increases the likelihood of our 
finding casts^ and there is often difficulty in distinguish- 
ing between the insignificant cylindroid of the mild- 
est grades of renal irritation and the definite hyaline 
cast of more decided disease. Even the latter, 
however, is so frequent in cases of arteriosclerosis, 
cardiac disease, hepatic disease, jaundice and gouty 
affections without serious renal disease that its signifi- 
cance is more or less trivial, unless general clinical con- 
ditions accentuate the importance of its presence. I do 
not wish to convey the wrong impression that I estimate 
lightly the importance of urinary examination; far 
from it. But I know from much experience that a trace 
of albumin is too often magnified in importance in the 
physician^s mind, and that the clinical conditions as a 
whole are not sufficiently considered. Above all things, 
it is important in cases of suspected renal disease that 
the urine be repeatedly examined and its constant or 
fiuctuating condition be taken into account. 
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The subjects of casts in the urine has been a favorite 
one for study in the clinical laboratory of the Johns 
Hopkins University during the past five years. In ad- 
dition to such studies, this paper contains as its moet 
important portion the report of a study of the records 
of all the cases of nephritis admitted to the medical 
wards of the Johns Hopkins Hospital, over 1,000 in 
number, about 500 of which came to autopsy, together 
with other cases clinically resembling nephritis but with 
no anatomic evidence I and my associates in the labor- 
atory wish to express our indebtedness to Dr. Osier for 
the use of this abundant and most valuable material. 

casts; their classification and formation. 

Casts have been classified as cellular, granular and 
amorphous. The latter show no structure, being homo- 
geneous or at the most with only a faint striation; All 
combinations of and transitions between these forms 
occur. 

(1) Epithelial Casts. — These are made up of, or have 
attached to them, renal epithelial cells; that is, cells 
which vary much in size but have always (when it is 
visible) a round nucleus. The cells are flat and poly- 
gonal as a rule, not spherical. The protoplasm is usu- 
ally (always ?) very much degenerated, the cell being 
but a mass of fat, myelin, or albuminous granules, 
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which may swell the cell to a great size. When these 
cells retain their finer structure, which is not often, 
they are considered to resemble those from the straight 
collecting tubules, not the secretory cells. An epithelial 
tubule could not pass a loop of Henle of normal bore, 
but single cells or the detritus of cells from above could 
attach themselves to a cast forming below. Most epi- 
thelial casts are masses of epithelial cells united by a 
hyaline matrix, but some are certainly desquamated por- 
tions of the tubules with the lumen, and with even the 
intercellular protoplasmic bridges visible. In one kid- 
ney which we have had an opportunity to study, in sec- 
tions at the juncture of cortex and medulla the invagin- 
ated tube of epithelium could be beautifully seen, which, 
breaking loose, would be a cast. That is, at these por- 
tions were two tubes of epithelial cells, the intact one 
lining the tubule and an invaginated also intact interior 
one, evidently loosened and rolled down from above. 
Such perfect fragments are called "epithelial tubules." 
This being the origin, it is the free surface of the cell 
which forces outward the base lining the lumen. 

All transitions between these and the coarsely gran- 
ular and fatty casts are seen, and the question arises 
where to draw the line. In this laboratory we consider 
the cast epithelial if the cell outline of one cell with a 
round nucleus can be made out. 

Also a hyaline cast with one epithelial cell attacked 
ranks as an epithelial cast. 

We doubt, with Cabot, that all the mononuclear cells 
are renal; also that from study of the degenerative 
changes or "atrophy^' of these cells any conclusions 
concerning the changes in the cortex can be drawn, yet 
we believe that the cuboid or flat polygonal cells are of 
renal origin. 

(2) Coarsely Granular Casts, — All transitions be- 
tween epithelial, leucocyte and these casts can be found. 
These are of a yellowish-brown color, very opaque, hence 
conspicuous objects, covered by coarse granules. Some 
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of the granules are soluble in acetic acid, hence of al- 
buminous nature; others are soluble in ether and take 
the fat stains; still others resemble the myelin of the 
sputum. These casts are probably either epithelial 
casts the cells of which have undergone degenerations, 
or are agglutinations of the detritus of epithelial cells 
which have gone to pieces in the tubule before or after 
desquamation. 

In the laboratory we have had occasion to study an- 
other form. In cases of subacute nephritis large cells 
sometimes occur, two or three times the size of an or- 
dinary renal cell, or even larger, which are masses of 
fat and myelin droplets and resemble colostrum ' cor- 
puscles. We believe these to be of renal origin. 
In some cases these cells occur in rows of two 
or three; in others the cell divisions are indistinct, 
while still others form typical granular casts. Among 
the coarsely granular casts are included hemoglobin 
casts, which are of a brownish-red color. 

(3) Fatty Casts. — These striking objects are masses 
of fatty granules often preserving the outline of the 
original epithelial cells. They are yellowish or even 
blackish in appearance and soluble in ether; fatty acid 
crystals may project from them. The fat globules may 
be enormous, almost as large as a cell. They occur 
especially in malarial nephritis. 

(4) Finely Granular Casts, — ^The term ^^finely granu- 
lar" is indefinite. It includes casts very similar to the 
coarsely granular save that the granules are much 
finer; also many with little resemblance to these latter, 
since they are almost translucent, much smaller, less 
conspicuous, and are covered by, or have scattered over 
a part, very fine granules which are seen to belong to 
the cast and not to be a mere deposit on a hyaline cast; 
many of them are intermediate in appearance. 

(5) Waxy Casts (also called colloid or amyloid). — 
These casts are very refractile, sharply contoured, often 
of a white or yellow color, homogeneous, and show a 
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great tendency to split transversely, hence they are fis- 
sured and are often in small fragments. They may 
have, rarely, cellular elements attached. They show 
a marked tendency to spiral twisting. Two groups 
are present, the clear white and the yellow; the first 
look as if cut from paraffin, the second as if from wax. 
They seem to be formed of a stiff, firm, brittle ma- 
terial. They look broader than the hyaline casts. Some 
give the amyloid reaction as a whole, some in portions ; 
more do not, and the reaction is seldom really satisfac- 
tory. Some observers deny having ever found a good 
amyloid cast (Cornil). They are quite resistant to ace- 
tic acid. 

The name "waxy" is best since it signifies only phy- 
sical properties, not chemical, as the term amyloid does. 

Between this group and the hyaline casts is a very 
large group of casts which are perhaps the commonest 
of all, which have not quite the physical properties of 
the waxy, yet are more distinct and solid-looking than 
the hyaline, which name they bear. It is important to 
recognize that some of these have deposited on them 
fine granules from the urine, giving them the appear- 
ance of the finely granular cast. 

(6) Hyaline Casts, — ^There are the coloid or glassy 
casts. They are pale, very slightly refractile, watery in 
appearance and difficult to see unless the light is almost 
shut off or unless one notices crystals or cells sticking 
to th^n. For this reason, and because they are so often 
few in numbers it is better to stain them wi£h Lugol^s 
solution, which gives a yellow color, or with gentian 
violet. If low light and no condenser be used, however, 
this is unnecessary. They give the microchemical tests 
of albumin. They may have the same cells attached 
as the other casts. They are beautifully cylindrical, 
with rounded ends, a uniform diameter as a rule but 
not always, may be either broad or very narrow, and 
sometimes are twisted like a corkscrew. 

Hyaline casts sometimes have a fibrillar appearance 
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and may disintegrate, in which case they resemble a 
Curschmann spiral in miniature; that is, these consist 
of spirally wound threads. 

Branching casts have been described. Some taper 
considerably along their length. Their outline is very 
regular. These casts occur in all conditions, but this is 
the only form which follows certain disturbances in 
which there is no question of inflammation. They are so 
different in appearance from the hyaline casts just men- 
tioned as "intermediate^^ that they really deserve a sep- 
arate name. They are easily dissolved by acid, or 
alkalies, are soft, elastic, and easily destroyed by cold 
or heat. They are the most important to recognize 
since they occur so often alone. They are the first to 
disappear in a urine which is becoming alkaline, hence 
the freshly voided urine should be centrifugalized and 
studied on a broad slide without cover-glass, which is 
covered well with the urine, and using the low power. 
Several slides should thus be examined before the search 
is abandoned. 

Hyaline casts seem to be the ground substance for 
most epithelial, pus and blood casts, and hence for most 
of the mixed variety; one end of such a cafit may be 
purely hyaline. 

(7) Blood Casts. — Blood casts are a coagulum of 
red blood cells which have formed within the tubules. 
The term is also applied to any of the above casts with 
red blood cells attached. Some of the blood cells are 
80 pale that it is hard to recognize them. Many have 
crystals of hematoidin attached. 

(8) Hemoglobin, — Casts of hemoglobin occur in 
hemoglobinuria, the hemoglobin occurring in amorphous 
masses. Some seem to be other casts impregnated with 
hemoglobin. 

(9) Fibrin Casts. — These are rare, if even they ever 
occur. They are opaque, granular, longitudinally 
striated, often ribbon-like and twisted, often fibrillar 
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and branched at their ends; in them are mixed frag- 
ments of blood cells and granules of pigment. 

(10) Pus Casts. — These have a formation similar to 
that of the blood casts. The nuclei must be first seen 
and their polymorphous nature decided, to be sure it is 
not an epithelial cast. This may be done by adding 
acetic acid. Pus cells are smaller, more spherical and 
finely granular than the epithelial casts. 

(11) Cylindroids. — ^We should prefer to separate 
these into two groups. The first are the so-called "mu- 
cous threads.^^ Some are short, some are very long ex- 
tending through several fields, singly or in snarls. 
They are flat ribbons of mucus which no one would con- 
fuse with a hyaline cast. Their diameter varies much, 
but on the whole they are narrower than hyaline casts. 
They are not cylindrical, but ribbon-like, as is well seen 
in their twists. Such threads make up the nubecula. 
They usually are branched and taper off into threads 
the ends of which it is almost impossible to see. They 
have a finely striated surface, sometimes finely granular. 
They do not dissolve on adding acetic acid. 

(12) Other Elements. — In addition to these, and 
differing much from them in appearance, are seen ele- 
ments which appear exactly like hyaline casts for the 
most of their length, but which at one end run off in a 
longer or shorter thread. They are often broader than 
hyaline casts, and are frequently not strictly cylindrical, 
but somewhat club-shaped. Those observers who are par- 
ticular on this point exclude from the list of casts any- 
thing which has one end at all tapering or thread-like. 
These casts appear to be circular on cross section. They 
have not always the same fibrillar nature and are more 
refractile than mucus threads, hence are easily picked 
out in a snarl of the latter. They occur also in those 
circumstances in which casts would be /expected and 
have the same significance. They occur when only a 
few hyaline casts are present, but a trace of albumin, 
and when the acetic acid precipitating body is abund- 
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ant; we have often been tempted to associate them in 
some way with this body. We are certain that for the 
greater part of their length they are like typical hyaline 
casts, and could the fine end be broken off, as we sus- 
pect is done by the centrifuge, the fragment with- 
out the tail could not be distinguished from a cast. 
Like the mucous threads and hyaline casts these threads 
may be covered by urates and hence have the appear- 
ance of granular casts. These, like hyaline casts, 
and differing from mucous threads, often have cells or 
detritus of cells attached. Chemically these bodies are 
like casts and are soluble in acetic acid. The point is of 
considerable importance, for mucous threads certainly 
arise from the mucous surface, while if casts they should 
arise in the renal parenchyma. They were first described 
as of the same significance as casts. It is perhaps safest 
to observe the old rule and exclude from the list all 
which have a definite tail on one end, and if, as often 
happens, one is in doubt to call it a cylindroid. 

(13) Combined Casts. — These comprise nearly all 
the casts in most cases, and they are the hardest to 
classify. It is customary to call a cast with a recog- 
nizable epithelial, pus, or blood cell attached to a cellular 
cast, an epithelial, pus or blood cast, although many 
workers prefer to use the term "hyaline with leucocyte 
attached,^^ etc. The most common mixed casts are hya- 
line and finely granular, or waxy and coarsely granular. 

(14) Bacterial Casts. — Masses of bacteria in the shape 
of casts occur in purulent infectious pyelonephritis 
and in pyemic kidneys, but a cast also may become 
permeated by bacteria, either in the body or after be- 
ing voided in the urine, in a remarkably short time. 

(15) Urate Casts. — In uric acid infarcts of the kid- 
neys of the newborn, masses of sodium urate may be 
found in the urine. 

(16) "Pseudo Casts." — This term is used by some 
observers (Neubauer and Vogel), to mean a cast which 
is not a mould of the tubule, formed of some homogen- 
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eous material, hence the term included epithelial, pua and 
blood casts; but the term, we believe, should apply to 
origin, and the question is : Does it come from a tubule ? 
It is not at all unusual for an urate sediment to assume 
the shape of a cast. All casts in a concentrated urine 
may become encrusted with urates and hence be of a 
dark, homogeneous granular nature. True granular 
casts are not homogeneous; they are coarser and more 
refractile than these pseudo casts which also have un- 
even edges and disappear on warming. Other salts form- 
ing such casts are uric acid, calcium oxalate phosphates, 
sodium urate and ammonium urate. Scratches on the 
glass are sometimes confusing. 

Characteristics of Casts. — The length and the 
breadth of casts vary. Usually they are from .005 to .05 
mm. in width. Their size may be from very small frag- 
ments to 1 mm. in length or longer. These very long 
casts are almost always hyaline. Some casts are almost 
on the limit of vision, but vegetable fibers must be 
excluded. Their diameter is that of the tubule. 
From the size of the casts no conclusions can 
be drawn of their source, so much does the size of 
the tubules vary in various conditions. It was formerly 
supposed that the beautiful corkscrew forms so often 
seen came from the convoluted tubules, but this is im- 
probable, since any corkscrew shape would certainly be 
effaced during the passage through a straight tubule. 
Some are spiral all their length ; others only at one end. 
This, says Senator, merely shows them to be composed 
of a tough, elastic material which has been squeezed 
through a narrow canal, or through a narrow orifice. 
The end of the cast is seldom split or forked. 

Origin of Casts. — The origin of epithelial casts, espe- 
cially of those with a lumen, is not disputed; yet they 
mean not necessarily a serious lesion, but merely des- 
quamation of epithelium such as occurs from all mucosae 
as the result of "catarrhal^' inflammation ; neither is the 
origin of blood and pus casts disputed. We believe 
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these casts, the epithelial, blood and pus, to be much 
more common than the usual urine records would in- 
dicate, perhaps since the general belief that they indi- 
cate a rather serious condition leads one to misinterpret 
or to pass them by when found in some trivial condition. 
As a matter of fact they occur whenever there is an 
acute, that is a sudden, disturbance of the cells, whether 
inflammatory or not. The coarsely granular casts quite 
certainly are formed from epithelial by a granular de- 
generation of the cells to the waxy casts, and all transi- 
tions from the coarsely granular may be found. This 
transition may also occur in the leucocyte casts, but is 
lees true of the blood casts. Such transitions are sup- 
ported best by the study of sections of the kidney. 

The rapidity with which waxy casts may appear, un- 
accompanied by epithelial and coarsely granular casts, 
and the transitions between them and the hyaline, lead 
one to suspect that they differ from the refractile hyaline 
in only physical properties. One explanation is that 
they are hyaline casts which have remained in the tubules 
a long time and the originally hyaline or granular sub- 
stance has become waxy through "amyloid metamorpho- 
sis." The sudden appearance of waxy casts may mean 
merely the washing out of those long in the tubules. We 
do not believe that the transition from epithelial cast 
to coarsely granular and from these to finely granular, 
and then to waxy, applies in most cases, but may for 
some. These transitions can not be followed in the 
casts when these are in the urine. Against this theory 
may be mentioned the sudden appearance of enormous 
numbers of one group without a corresponding increase 
of the so-considered previous stages* Waxy casts 
may appear in great numbers in the few last hours of 
life; the finely granular transparent casts in their oc- 
currence bear almost no relation to the coarsely gran- 
ular, as is best 'seen in the Kulz sign of oncoming dia- 
betic coma. Yet the general ideas of their origin 
may still be true, and some casts may depend 
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on the disintegration of the epithelial cells, by 
which they are formed; this disintegration, to- 
gether with abnormal secretion, occurs in the 
cell while it is still a part of the tubule and exposed to 
the toxins, etc., in the blood. That changes in the cell 
thus situated are sometimes rapid we are sure, but the 
free cell will not go to pieces nearly so rapidly as is 
imagined. At least the changes, whatever they are, oc- 
cur in the tubules, not later. It is true that the casts 
show transitional forms, and that in one case two forms 
may be combined, but this could have been determined 
during the process of formation, as well as later. The 
importance of this intratubular determination of form 
is best seen in the waxy casts. These occur when the 
casts remain a long time in the tubules. Those in 
closed tubules are waxy; the casts following an oliguria 
are often waxy, which is seen best in cases of decapsula- 
tion of the kidneys for subacute nephritis. We can not 
give any better explanation for their appearance ante- 
mortem. 

The origin of the hyaline casts, however, has long 
been in dispute, some observers claiming that they are 
an exudate into the tubules, others that they are a pro- 
duct of the secretion of the cells. These casts are cer- 
tainly not coagulated fibrin, since they arise where there 
is no suspicion of inflammation, that is, in a practically 
normal kidney, as with the albuminuria of the newborn. 
The typical hyalines do not give the Weigert^s fibrin 
stain. Two sources are possible: (1) That they are 
formed from the coagulated albumin of the blood serum, 
which escapes from the glomeruli, or perhaps, when dis- 
eased, through the tubules, and coagulated possibly by a 
ferment from the renal cells. Cylindruria, therefore, is 
visible albuminuria. According to this view, the dif- 
ference between hyaline and waxy casts would be the 
amount and rapidity of excretion of this coagulable 
albumin, and the time it remains in the tubules. It is 
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an interesting idea that such albumin should coagulate, 
for where a certainly coagulable albumin is present, aa 
in the case of chyluria, these casts are absent ; also there 
is little relation between albumin and casts in amount, 
and either may be present without the other, yet albumi- 
nuria and cylindruria run too parallel to be independ- 
ent. The one may always at least be suspected when the 
other is found, and in nephritis especially in their 
amounts they have a very definite parallelism. Ac- 
cording to this view the materials for the casts escape 
some distance from the point where this material is col- 
lected and formed into a cast. (The ascending branch of 
the loop, the straight and the collecting tubules.) (2) 
Other observers (Key, Beyer, Senator, Langhans) claim 
that these casts originate in the epithelial cells. From 
sections of kidneys all steps of the process may be traced. 
In some cases epithelial cells die and undergo hyaline de- 
generation, and this substance may be molded to the 
cast; or the epithelium may die and allow lymph to 
transude into the tubule which, mixing with the cell 
detritus, coagulates; or (Oertel, Bartels, Eodiva, Auf- 
recht, Cornil, Brault) the very slightly injured epithe- 
lial cell still functioning may secrete a coagulable sub- 
stance. This latter is the generally accepted idea. Some 
cells are seen to be swollen by globules ; others have ex- 
cavated edges, that is the vacuoles full of albuminous 
matter are discharged into the tubules and there fuse. 

The origin of hemoglobin casts is interesting, since 
hemoglobin is soluble in the urine. It may be, how- 
ever, that they represent hyaline or waxy casts impreg- 
nated with hemoglobin. 

Chemistry of the Cast, — The chemistry of the 
cast is little studied. Probably none are fibrin. Some 
give an amyloid reaction when there is no such degen- 
eration of the kidneys; amyloid disease rarely has such 
casts. Many react reddish to gentian violet; and brown- 
ish to LugoFs fluid. 
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A STUDY OF THE CASTS IN A SERIES OP CASES OF 
NEPHRITIS AND OTHER CONDITIONS. 

We are obliged to consider other things than casts 
alone, albumin, etc., in this study that the picture of the 
cylindruria may be clearer. 

Active Congestion of the Kidneys, — In one case of 
acute lobar pneumonia without, as yet, nephritis and 
with the kidneys actively congested, the weight was 
425 grams, the depth of the cortex 7 mm. The urine 
was normal in amount, of a high specific gravity, with 
considerable albumin and a very few finely granular 
casts. 

Chronic Passive Congestion. — In the urine, at first 
scanty, dark in color, and acid, albumin appears sooner 
or later in traces, although sometimes in good amount. 
Casts are present, chiefly hyaline, rarely granular, more 
rarely other varieties. A very few leucocytes may be 
found and still fewer red cells. The points of im- 
portance in this urine are the small amount of albumin, 
the large urate sediment, the comparative absence of 
renal epithelium, and the scarcity of granular casts and 
leucocytes. 

Of 11 cases of extreme chronic passive congestion, 
chiefly heart cases, yet anatomically with no miscroscopic 
sign of nephritis, in 8 the clinical diagnosis of nephritis 
had been made. The average weight of the kidneys was 
390 grams. The cortex averaged 8 mm. in thickness (7 to 
10 mm.) . The amount of the urine varied with the cardiac 
condition, being either normal or diminished in amount. 
The specific gravity was high, running from 1025 to 
1027 in some cases, and in but 3 cases below 1015 for 
much of the time. Albumin was present in all cases; 
in one-half of them there was only a trace, but in others 
large amounts, even 0.6 per cent. 

Casts were abundant in 3 cases and absent in but 1 ; 
as a rule they were few in number. Here in 3 cases, as 
in other conditions, on some days, they were present 
in extraordinary numbers; on other days there were 
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few, and these chiefly of the hyaline and granular va- 
rieties, but in some cases epithelial, pus, waxy and fatty 
were found. 

Cloudy Swelling. — Twenty-three cases were chosen 
which at autopsy showed extreme parenchymatous de- 
generation without other evidence of nephritis. Nine 
of these cases were of typhoid fever, 4 of pneumonia, 
and the rest scattered, but all fevers. In 1 case of 
typhoid fever the clinical diagnosis of uremia had been 
made. 

The average weight of the kidneys was 410 gm. 
(250 to 590 gm.) The cortex averaged 7.5 mm. thick 
(5 to 12 mm.). The urine of these cases voided from one 
to two days before death varied in amount from 500 to 
1,900 c.c. and was of a rather high specific gravity 
(1015 to 1028). This varied inversely as the amount. 
In one case the specific gravity was for several days 
1004, the amount averaging 1890 c.c. In the speci- 
mens just before death, albumin was present in 
traces in 12 cases, much in 5, and none in 2. The albu- 
minuria had continued in some cases for two or three 
weeks ; in one case the first record of its presence was 
34 days before death; in the other caaes it appeared 
much later. In 2 cases examined one week before death 
no albumin and no casts were present. 

Almost all varieties of casts were present, particularly 
hyaline and granular, but also blood, epithelial, and 
waxy. Few were present as a rule; in 3 cases large 
numbers. Two cases were without albumin and without 
casts even to the very time of death. One was a case 
of tertiary lues of the brain, the kidneys showing ex- 
quisite parenchymatous degeneration and the urine a 
specific gravity of 1008, yet even on the day of death 
there were no casts and no albumin. In typhoid fever 
cases with the bacilli present in the urine in large num- 
bers, repeated examinations showed no casts, although 
a fair amount of albumin was present. As a rule, the 
casts appeared later than the albumin. In one they 
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were very numerous on the last day of life. In 4. cases 
red blood corpuscles and epithelial cells were present. 

Fatty Kidneys. — In the severe cases of fatty degen- 
eration or infiltration of the kidneys the amount of 
urine ifi diminished, dark and cloudy, although it may 
be normal in amount. The urine is present in from 
traces to considerable amounts. The casts are chiefly 
hyaline and granular, some are fatty; there are a few 
red blood cells and a few leucocytes, although in some 
cases, many. There seems to be no relation between 
the number of casts and the amount of albumin. 

We chose from our autopsies 7 cases with extreme 
amount of fat in the cortex and, microscopically, no 
other chronic change. The average weight of these 
was 380 grams (250 to 530) ; the cortex was from 6 to 8 
mm. thick. The amount of urine was normal, and the 
specific gravity varied from 1020 to 1024. The albu- 
min was considerable in about one-half of the cases, and 
there was only a trace in the others. In no case was 
albumin found two weeks before death. 

The casts were hyaline and granular, few or many, the 
number bearing no relation to the amount of albumin. 
In 2 cases a few red blood cells were found, and usually 
some pus or epithelial cells. 

ACUTE NEPHRITIS. 

Acute nephritis has been divided into several various 
groups, chiefly from the standpoint of pathology, but 
for the clinician a division is very difficult. Senator 
separates the tubular nephritis or acute parenchymatous* 
from the acute diffuse. In the acute parenchymatous 
form the tubules especially are involved and the glom- 
eruli little or not at all. The clinical symptoms are 
slight or none. The urine shows only slight febrile 
albuminuria, diminished amount of urine of rather 
high specific gravity, and few or no casts. The mildest 
grade is simple cloudy swelling and from this are all 
gradations to the acute diffuse nephritis. The urine 
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contains often a heavy sediment, in some cases chiefly 
of renal epithelium, and hence the name "neph- 
ritis desquamativa/^ The epithelial cells may be single 
or in casts. Hyaline casts, few or many, are present. 
Crystals of uric acid and calcium oxalate, red blood 
corpuscles are often present, and hemoglobin in granu- 
lar casts or masses. The leucocytes are usually few in 
number. The albumin is nearly always slight in 
amount, in remarkable contrast to the amount of sedi- 
ment, and some claim that of this nearly all is nucleo- 
albumin from the cells. 

In the acute diffuse nephritis, a go«d illustration of 
which is that following scarlet fever, the urine is dimin- 
ished in amount; there may, indeed, be anuria for the 
first 24 hours. From 50 to 100 c.c. for the first day or 
so is not uncommon, but later from 200 to 500. Of 16 
such cases in our series the weight of the kidneys aver- 
aged 430 grams (360 to 500), and the cortex averaged 8 
mm. (It is interesting to note that the heaviest kid- 
neys were in women.) In these cases the amount varied 
from 30 to 2,000 c.c, according to the stage of the 
nephritis. Toward death there may be a diminished 
or an increased voiding. The specific gravity was nor- 
mal as a rule, from 1015 to 1017, but in some cases 
it was from 1023 to 1025 (when the urine was from 
300 to 600 c.c). It is usually of a dark color and 
cloudy, and blood is nearly always present, as pigment 
or cells. 

Albumin is an almost constant feature, and yet in 
some severe or fatal cases there may be but traces, and 
this only on a few days, alternating with periods with 
none, even to death. As a rule it is not above 1 per 
cent. In the sediment may always be found red blood 
cells, mononuclear cells, few polynuclear leucocytes and 
epithelial cells from the urinary tubules, which are sin- 
gle or in masses, and often very fatty. Among the 
crystals uric acid and calcium oxalate are found, and 
hemoglobin, either in amorphous granules or in casts. 
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In the hemorrhagic form of the disease in our series 
the red blood cells were remarkably few in number. 
The leucocytes were very abundant in one case of acute 
nephritis with multiple abscess. 

Casts are present in varying amounts and may be of 
any form. Epithelial, hyaline and coarsely granular 
predominate. Blood and leucocyte casts may also be 
present. As a rule, the nimiber runs parallel to the 
amount of albumin, yet it varies greatly from day to 
day, and on some days there may be enormous numbers. 
In one case of acute hemorrhagic nephritis with areas 
of complete necrosis the amount of albumin was slight, 
but the casts, leucocyte and granular, were in large 
numbers. In one case of general septicemia the albumin 
was in but traces on certain days, none on others, and 
yet blood, hyaline and leucocjrte casts were found. 

In mild cases, and in severe ones as they improve, the 
urine approaches normal. It is said that the albumin 
disappears last. In most cases, however, we believe that 
the casts are found later. 

Among our cases of nephritis were 109 of the acute 
form. Of those patients who recovered 64 were under 
45, and 17 were over 45 years of age. Thirteen unsus- 
pected cases were found at autopsy. In eleven cases a 
diagnosis of acute nephritis was corrected at autopsy, 
2 being unsuspected cases of large red kidney, 1 of 
large white kidney, 6 of subacute nephritis and 2 of the 
small white kidney. Twenty-six patients were admitted 
during the first seven days of their illness. In these 
cases the urinary symptoms were almost parallel with 
the clinical symptoms and especially with the amount 
of edema. The urine varied ordinarily from 200 to 300 
c.c. for 24 hours, with a high specific gravity, from 1020 
to 1030, those with a high specific gravity being in all 
cases those with much albumin. In 11 of 26 cases this 
was over 1020 and in 3 cases over 1030. The amount 
of albumin varied much, being above 1 per cent, in 
1 case, above 0.5 per cent, in 6, and in traces in 5. In 
all of these with traces the specific gravity was under 
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1018. Casts of all varieties were present — ^hyaline, gran- 
ular, epithelial, blood and pus, and waxy in but 1. The 
cells which were usually present were epithelial, red 
blood cells and pus cells. During the course of these 
cases in the hospital the amount of urine increased even 
above two liters and in 4 cases of the 25 above four 
liters. The albumin dropped to a trace or to none, and 
the casts continued, in those previously mentioned, while 
waxy and fatty casts also appeared. In nearly all cases 
in which albumin disappeared, the casts continued longer. 
At the end in those not doing well there was much al- 
bumin with many casts. In this series of cases the pa- 
tients did much better than those admitted later in 
their disease. There was little difference in the course, 
for those appearing with traces and those with large 
amounts of albumin, although the difference was in 
favor of those with traces. These may have been ad- 
mitted after the worst was over. In those patients ad- 
mitted later, for instance between the seventh and four- 
teenth days, 12 in number, the amount of urine aver- 
aged 9.50 c.c, in 4 over 1,500, and in 1, 3 liters. The 
mean specific gravity was 1015, the average 1018, and 
the extremes 1003 and 1030. The albumin wae con- 
stantly present in larger amounts than in the first series. 
In 6 of the 12 cases there was over 0.5 per cent., and in 
only 2 were traces present. The casts were hyaline 
and granular, but sometimes epithelial (in 5) and 
blood. In one case a shower of casts followed the pa- 
tient^s getting up from bed. In these cases the albumin 
lasted longer than the casts. 

Thirteen patients were admitted during the third 
week of the disease. Five of these had only traces of 
albumin; others, much. There were hyaline or hyaline 
and granular casts in 7 cases (those with fair urine 
output) , epithelial and blood also in the others, in which 
latter group are the patients with considerably dimin- 
ished output of urine (in no case over 900 c.c). 
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Twenty-one patients were admitted after the third 
week. These were either on the road to recovery or 
doing badly as a result of their previous poor condi- 
tion. The amount of urine varied from 3 to 4 liters 
in six cases. In some, the amount of albumin was verv 
large, even over 1 per cent. Nine of these patients did 
poorly and we have the notes of the ultimate recovery 
of but two. The casts were hyaline alone in 1, hyaline 
and granular in 6, especially the older patients, epithe- 
lial also in 8, blood also in 9, leucocyte in 3, waxy in 2. 

SUBACUTE NEPHRITIS. CHKONIC PARENCHYMATOUS 

NEPHRITIS. CHRONIC DIFFUSE, NON-INDURATIVE 

NEPHRITIS. LARGE WHITE KIDNEY. 

This form of subacute nephritis, which may follow an 
acute attack or develop without this, is characterized 
by its subacute course, and often by the large amount 
of edema and effusions usually present in the serous 
sacs. It occurs especially in young persons, ha?d work- 
ers in exposed, unhygienic surroundings, and as a re- 
sult of constitutional diseases, tuberculosis, lues> malaria, 
especially, also alcohol. The diagnosis is usually easy 
from the history. 

The amount of urine is always diminished, the dimin- 
ution varjring as the edema, and is especially small at 
death. At the height of the disease it varies from 
about 250 to 500 c.c, but as the case improves, one may 
void from 5 to 6 liters of a very dilute urine. The 
amount also is increased as the edema or the effusions 
begin to absorb. The reaction is faintly acid, but in 
some cases is alkaline even on voiding, and in all cases 
quickly becomes so. This makes a search for casts dif- 
ficult. 

This is the form in which the albumin is greatest in 
amount, both relatively and absolutely. The amount 
varies as the specific gravity and seems to bear no rela- 
tion to the edema. It usually is below 1 per cent., and 
for months may vary from 0.4 to 0.8 per cent. In cer- 
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tain cases, however, it is imich greater. Cases with 2 
per cent, are not rare, and Bartels has reported a case in 
which the amount varied from 4 to 6 per cent. As the 
case changes to the chronic indurative form the amount 
of albumin becomes less and Jess. 

The sediments are much the same as in acute nephritis 
but it is more common to find coarsely granular, fatty 
and waxy casts. Bed blood cells may practically always 
be found in specially large numbers in the acute ex- 
acerbations. There is little difference between the urine 
of the white and the mottled kidneys except perhaps 
that in the latter there are more red blood corpuscles, 
leucocytes, and fatty cells. 

We have studied the reports of a series of 30 cases 
in which microscopically only the signs of subacute 
nephritis were present. This is important, since the 
acute exacerbation of a chronic diffuse nephritis can not 
clinically be separated from this form. These cases may 
be roughly divided into those in which there are large, 
pale kidneys, with considerable fatty and granular de- 
generation of the cells but with the glomeruli little 
involved, those with the glomeruli much involved, and 
the hemorrhagic type. Of the former, of 16 cases in 12 
the clinical picture was of severe nephritis. Four ac- 
companied various severe conditions, such as septicemia, 
tuberculosis, typhoid fever. The kidneys were large, 
averaging 420 grams in weight (220-580 gms.) The 
cortex averaged 7 mm. (5 to 10 mm.). The urine, for 
the most part, was about 500 c.c. in 24 hours, with a 
specific gravity practically normal. The albumin in 7 
cases was present in large amounts, from 0.5 to 1 per 
cent.; in 5 cases there were but traces. Casts were 
abundant in 5 cases, hyaline, granular, epithelial, waxy 
in 4 and fatty in 3. Epithelial, red blood cells, and leu- 
cocytes were present. In this form there was a certain 
disproportion between the amount of albumin and the 
number of casts in favor of the latter. 
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In 8 cases the glomerular involvement was very prom- 
inent. The kidneys averaged in weight 496 grams and 
the cortex 9 mm. The amount of urine was slightly 
greater than in the preceding cases (from 600 to 1,000 
c.c), and the specific gravity about 1020. The amount 
of albumin was large in 5 cases. Casts were very abun- 
dant in 4 ; in 2 the casts were in great numbers and the 
albumin was but a trace. No fatty casts were reported 
in this group. 

One would expect that a glomerular involvement 
would aflfect particularly the amount of albumin, the 
tubular involvement especially the number of casts, 
and while in general this may be true, clinically it is of 
little importance since the two anatomic conditions are 
always present and variations are but slight. 

Hemorrhagic Form. — Of the 9 cases showing this 
form of nephritis, in five it was part of some general 
disease. The kidneys averaged 465 grams. The amount 
of urine was normal, the specific gravity low. Albu- 
min was present but in traces as a rule. Few casts 
were present but of all varieties, and in one case with 
but a trace of albumin, many casts. 

CASES OF CHRONIC NEPHRITIS WITHOUT AUTOPSY. 

These were cases of a subacute or chronic nephritis 
with very acute symptoms, much ekiema, and effu- 
sion. 

It is impossible to say whether these cases were acute 
exacerbations of a chronic nephritis or a subacute form. 
We have therefore merely divided them into two groups, 
those under 40 (in this group a majority of the sub- 
acute cases should occur) and those above 40 years of 
age. 

Of the patients under 40 years of age there were 129. 
Of these 70 could give no cause, in 10 it seemed to fol- 
low malaria, 14 exposure to cold, and 6 grippe. The 
others followed a variety of diseases. 

There were 61 cases with much edema. In 49, or 80 
per cent., the urine presented the following features: 



it was normal in amount and specific gravity; albumin 
large in amount, in 20 per cent, over 1 per cent., 
in 4 cases over 2, and 1 case 3.2 per cent. The casts 
were in enormous numbers — ^hyaline, granular, epithelial, 
fatty, waxy, pus, and blood, in all cases in number 
out of proportion to the amount of albumin. Among 
the cells are always found renal epithelium, blood, and 
pus. In 2 cases cholesterin crystals were found. 

In 11 of the 61 cases albumin was present in but 
traces, and in 1 case none yet many casts. 

Of the cases with little edema there were 68 patients 
who left the ward improved; in 44 per cent, of these 
the urine presented exactly the same features as the 49 
cases above described. Of the rest, in 38 but a trace of 
albumin was present, in 3 above 1 per cent. Of these in 
15 per cent, of the cases the casts disappeared before the 
albumin and the disproportion was not so great between 
the two. Yet the relation between the two must depend 
on the nature of the process, and not its chronicity, since 
in exactly the same percentage of the cases with a his- 
tory of less than 6 months^ illness did the casts disappear 
before the albumin as in the much more chronic cases. 
In this group were also 10 fatal cases. Of these, in 3 
there was but a trace or no albumin at the end, in 7 
cases more than 0.2 per cent., in 1 case 1.1 per cent. 

Subacute Nephritis {or Acute Exacerbations) in Pa- 
tients Over j^O Years Old. — Of these, excepting the fatal, 
there were 45 cases. In 28, the first symptom had oc- 
curred within six months of admission; in 7, between 6 
and 12 months, and in 10, anjrwhere from 1 to 35 years. 
No clinical division of this group was possible, hence 
we group them according to the urine into the following 
groups: 

Cases with a trace of albumin, the amount and spe- 
cific gravity practically normal; albumin but a trace, 
and casts only hyaline and granular; cases with a 
measurable amount, but under 0.2 per cent.; the casts 
were of many varieties, hyaline, granular, epithelial. 
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waxy and blood casts were found; and cases, in which 
there was still more albumin, all kinds of casts were 
present, including many epithelial, fatty and waxy. In 
these last cases the casts were sometimes in the back- 
ground, while in 1 case of leutic nephritis with 2.2 per 
cent, in many records no casts were found at all. In 
other cases, all kinds and many were found. In addition 
to these, there were 10 fatal cases ; 4 of the patients died 
with traces of albumin; of these 1 had enormous num- 
bers of casts, all granular and hyaline; 2 had few casts. 
In 4 the albumin was greater in amount, the casts 
either hyaline or hyaline and granular, and in 2 cases 
none. In 2 cases there was over 0.2 per cent, albumin, 
with hyaline and granular casts. 

CHKONIC INTERSTITIAL NEPHRITIS. 

Chronic interstitial nephritis, even in advanced caees 
is marked by its very insidious course. Its only symp- 
tom may be a slight albuminuria, and this may be absent 
over long periods. Later the albumin becomes perma- 
nent, casts appear, and later polyuria. The urine is in- 
creased slightly at first, but in a well-developed case 
from 2 to 3 liters are voided daily, and rarely even as 
high as 12. On the other hand the amount may at 
times sink to normal and even under. It is pale, clear, 
definitely acid, and of a specific gravity which is con- 
stantly between 1010 and 1005. This low specific grav- 
ity of a morning urine is always significant of this con- 
dition. The molecular concentration is diminished. The 
albumin seldom rises above .05 per cent, and usually is 
in mere traces. Casts are few. They are often absent 
in the morning voiding and may, indeed, be present only 
after a day of unusual exercise, or an especially hearty 
meal or some unusual excitement. 

Of arteriosclerotic kidneys the urine contains the 
faint trace of albumin which occurs late and is often in- 
termittent. Cases of the so-called contracted kidneys, 
particularly those albumin-free, belong here. The sedi- 
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ment is scanty and difficult to find. The urine should 
be centrifugalized and search made in large amounts 
of urine. After a long search but one or two casts may 
be found, usually hyaline, although sometimes a finely 
granular. Eenal epithelium is sometimes found, a few 
leucocytes, rarely a red cell, and yet many after over- 
exertion, etc. Uric acid and calcium oxalate crystals are 
common. 

During acute exacerbations the urine often loses this 
character entirely, and it may be very difficult to distin- 
guish the condition from acute nephritis. It is 
well to examine the morning and the evening urines 
separately, and especially after a day with a particularly 
hearty meal or severe exercise During the whole course 
the urine in this condition resembles that found in other 
conditions so nearly that the clinical history and the 
physical examination of the patient can not be dis- 
pensed with. The urine alone, for instance, may resemble 
the acute or the subacute nephritis during convales- 
cence, waxy kidney, and the cyclic, or the so-called 
physiologic, albuminurias. 

A division of this form into groups is exceedingly dif- 
ficult ; in fact, the size and color of the kidney is almost 
the only criterion since in nearly every case all its histo- 
logic elements are affected by degeneirative, inflam- 
matory and regenerative processes. This form of 
nephritis is of almost physiologic occurrence in every 
elderly person, the kidney becoming old with the rest 
of the body, and therefore slightly sclerotic. If the proc- 
ess, however, is simply sclerosis there should be no uri- 
nary symptoms, and hence such cases are not suspected 
before the autopsy. As a result of hard work, worry, 
various diseases as gout and lues, and certain poisons 
like lead and alcohol, there is degeneration of the epithe- 
lial elements and inflammation, resulting in a new 
growth of connective tissue, which may be general or 
focal, subcortical or periglomerular. The kidney be- 
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comes hard and firm, diminishes in size, and finally may 
be but a remnant of an organ. 

In some cases contracted kidneys are found at autopsy 
which could not possibly have been recognized clinically 
from the urine. These show that a nephritis limited to 
foci can heal. In all such cases if it be the 
sclerotic process which predominates there may be prac- 
tically no urinary symptoms, and at autopsy kidneys of 
surprisingly email size have been found. Other cases are 
the result of a preceding acute or subacute nephritis. 
The only classification which can be made, apart from 
the weight of the kidney and the thickness of its cortex, 
is according to color, hence the division into red and 
white kidneys, the red kidneys being the result par- 
ticularly of arteriosclerosis as a primary factor. The 
red Iridneys are large, firm, beefy, the sclerosis is con- 
siderable and yet the size of the kidney is seldom as much 
diminished as in the white form. 

CHRONIC INDURATIVE (INTERSTITIAL) NEPHRITIS. 
CHRONIC DIFFUSE NEPHRITIS. WHITE KIDNEY. 

Of these we have had 174 cases with autopsy. In all 
the following pages by weight is meant that of both 
kidneys. 

Kidneys Over SOO Orams in Weight, — ^In this group 
are 79 cases. Of these, in 38 there was no acute renal 
process. The condition in some was found accidentally 
at autopsy on a patient dying of some other disease. The 
weight of these kidneys averaged 330 grams, and the 
cortex averaged 6 mm. 

The amount of urine was practically normal, as also 
the specific gravity. Albumin was present in traces as 
a rule (26 cases). In 10 cases, however, it was present 
in abundance. In 5 cases on some days there would be 
a trace of albumin, on other days none, while in 1 case 
no albumin was ever found. 

The casts were hyaline and granular, very rarely fatty 
and epithelial. In 16 cases no casts were ever found. 
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We would emphasize the fact that 5 of these 16 were 
cases of carcinoma, 3 of arteriosclerosis. In 7 cases the 
casts were in large number. In the sediment, also, were 
leucocytes, epithelial cells and red blood corpuscles. In 
the former admissions or at the entrance to the hospital 
it is the rule that neither casts nor albumin were present 
or but a trace of albumin without casta 

In 41 cases the kidneys showed also an acute process, 
in some only a fatty or a parenchymatous degeneration. 
The average weight was 380 grams ; in one case, and that 
a woman, 720. The cortex averaged 7 mm. Much 
albumin and many casts were present in 5 cases ; a trace 
of albumin with many casts in 2, with few casts in 14, 
with none in 11. No albumin but casts were found in 
4, and neither albumin nor casts in 2. One of these 
cases is interesting, since it was of pulmonary tuberculo- 
sis with extreme parenchymatous renal degeneration; 
the urine of the 24 hours preceding death, however, con- 
tained neither albumin nor casts. The other was a case 
of septicemia. The casts were hyaline and granular, in 
some epithelial, blood or pus. 

In 4 cases the acute element was shown by the hem- 
orrhages present. 

There were 18 cases in which there was consider- 
able edema and in which the symptoms of nephritis 
were prominent. These kidneys averaged 390 grams 
in weight; the cortex measured 6 mm. Here also 
the amount of urine was practically normal, the specific 
gravity rather low from 1006 to 1018. The albumin 
was present in a trace in 7 cases, much in 5. Casts were 
few as a rule, the most were hyaline and granular, 
but there were some fatty and waxy casts. Red blood 
cells, leucocytes, and epithelial cells were also present. 
In 7 such cases without edema, with a clinical diagnosis 
of nephritis, the urinary symptoms were practically the 
same as of those with much edema. 

There were 4 cases in which the hyaline degeneration 
of the epithelial cells was a striking point. It is inter- 
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esting to note that in one such case casts were never 
present, but there was much albumin. In one case there 
were a great many waxy casts and few other forms. In a 
third case there was much albumin, with granular and 
hyaline casts, while in a fourth there was only a trace of 
albumin and no casts. 

Kidneys Weighing from 200 to 300 Orams. — There 
were 57 such cases. Among them was an interesting 
group of 7 cases accompanying malignant disease. The 
average weight of these 7 pairs of kidneys was 220 
grams; the cortex averaged 6 mm. The urine, both in 
amount and specific gravity, was practically normal. In 
all these cases albumin was present if at all, in traces, 
and in 4 cases it was present only at times, while 
casts were remarkably few; in 3 cases none were found. 
The others showed only hyaline and granular cases. In 
one case, however, there were very many hyalines and 
granulars; in another on one occasion none, on another 
many granulars. In this group, therefore, the casts 
were absent or present in large numbers. In 2 cases with 
very fat cortices there were no casts. 

Tuberculosis: There were six cases; the average 
weight of the kidney was 257 grams ; cortex was 6 mm. 
thick. Here also only traces of albumin were present in 
3, none in 2, and casts few or none. There were few 
casts in 1, none in 4 cases. In 1 case some time before 
death many casts had been found. In all only hyaline 
and granular casts were found. 

In 18 cases the nephritis was either an accidental 
discovery or accompanied some more important condi- 
tion. The average weight of the kidneys was 260 grams ; 
the cortex measured 5 mm. The amount and specific 
gravity of the urine were practically normal. The albu- 
min in 10 cases was present in a trace, in 5 cases in 
abundance, while in 3 none was found. Hyaline, granu- 
lar, epithelial, pus and waxy casts were found in these 
cases and mixed casts were common. 

In 4 cases no casts were found; in a case of hemo- 



99 

philia there was neither albumin nor easts; in 2 cases 
with very fatty kidneys much albumin and many casts 
were present; an another case running a slight fever 
much albumin and many hyaline and granular casts 
were found. 

In this group, further, were 25 cases with definite 
symptoms of nephritis. In these cases the average 
weight of the kidneys was about 260 grams, and the 
cortex measured from 4 to 5 mm. in thickness. The 
urine was practically normal in amount and specific 
gravity, although there was a tendency for the latter 
to be below normal. The albumin varied much, from a 
trace to even 0.5 per cent, and was present in all cases. 
The casts were of all varieties, the most hyaline and 
granular, in two cases there were many; waxy casts 
were found in 3 and epithelial in 1. As a rule, the 
casts were few in number; in 4 cases they were many. 
These cases gave a long history of nephritis. Many of 
these patients were in the hospital on several occasions. 
There was a remarkable discrepancy between the amount 
of albumin and the number of casts. 

Kidneys of from 150 to 200 Grams in Weight, — Of 
these 30 cases, in 7 the average combined weight was 
180 grams, and the cortex from 2 to 5 mm. The amount 
of urine was normal, but the specific gravity in all 
cases was slightly low — from 1008 to 1014. Albu- 
min was present in traces, if at all. The casts were few 
in number — ^hyaline and granular, or none. These 7 
cases were not diagnosed clinically as nephritis. 

In 11 cases with edema and in 11 cases without 
edema the clinical diagnosis was nephritis. The weight 
of the kidneys averaged 180 grams. In both groups, the 
cortex averaged 3 mm. The amount of the urine of both 
groups was normal ; the specific gravity low, as a rule, in 
some cases normal. The amount of albumin varied 
greatly, from a trace to 0.7 per cent. Casts were present 
in great variety and numbers ; in some cases there were 
many and all forms; in some none. Eed blood cells 
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were commonly present. It should be borne in mind 
that all these cases mentioned with a clinical diagnosis 
of nephritis were acute exacerbations of a chronic form. 
From the urine alone, however, such a diagnosis could 
not be made. 

In those cases with much edema the casts were abun- 
dant in 3 cases, very few in 3, while in those with little 
edema none were found in 5 cases and many in but one. 
In this latter group only hyaline and granular casts 
were mentioned ; in the former all varieties in some 
cases. 

Kidneys Below 150 Orams in Weight. — Of these, 
there were 8 cases; the sum of both kidneys averaging 
180 grams and the cortex measuring from 2 to 4 mm. 
The urine was either normal in amount or slightly 
diminished. The specific gravity was often low, but 
sometimes normal. The amount of albumin was a trace 
in 6 cases and a larger amount in 2. The casts were 
chiefly hyaline aiid granular, with epithelial in 3 cases 
and waxy in 2. In 4 cases casts were very scanty and at 
times not found. 

Such were the terminal urinary features of cases which 
commonly pass as sinall contracted kidney and of which 
the classical urinary symptoms are quite different from 
the above. Polyuria is one of the first complaints; the 
patient rises at night several times to void urine of a 
light yellow color, with no gross sediment; the specific 
gravity is constantly low, varying from 1005 to 1012. 
Albumin is present in traces with intermissions of none 
for periods of from a few days to months. In the sedi- 
ment very few cells and casts are found. For the latter 
it may be necessary to centrifugalize and to examine a 
large amount. The casts will be of a hyaline or finely 
granular nature. It is interesting to note how many of 
these specimens of urine have a few red blood cells in 
the sediment. Functionally the kidney is almost per- 
fect. Later, however, and this includes all the cases 
mentioned, the kidneys are the seat of an acute process, 
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the amount of urine diminishes, the specific gravity rises 
and albumin and sediment increase so that from the 
urine alone one would suspect aa acute exacerbation of 
aa acute nephritis in a kidney of much greater weight 
than he finds at autopsy. In certain other cases, how- 
ever, in which it is not the renal symptoms which pre- 
dominate at death, the amount of urine may grow 
larger and larger until a permanent catheter isi neces- 
sary, the patient dying in uremia. 

In 7 of these cases hyalin was present in the capil- 
laries. In one, with combined weight 155 grams, albu- 
min was 0.3 per cent., casts small in number, and when 
present hyaline and granular. In one of 220 grams' 
weight the albumin was 1.2 per cent, and the casts in 
large numbers, hyaline, granular and especially waxy 
and fatty. 

CHEONIO INDURATIVE NEPHRITIS. RED KIDNEY. 
ARTERIOSCLEROTIC KIDNEY. 

Of the 194 cases studied, the combined kidneys 
weighed above 500 grains in 12 per cent. ; from 400 to 
500 in 18 ; from 300 to 400 in 31 ; from 200 to 300 in 33, 
and below 200 in 6 per cent. It is thus seen that these 
kidneys averaged much larger than the white kidney just 
described. 

Kidneys Weighing Over SOO Orams. — In 46 of these 
cases the nephritis formed no part of the clinical pic- 
ture and was not even mentioned in the diagnosis. The 
average weight of these kidneys was 412 grams, the cor- 
tex measuring from 4 to 7 mm. The urine was normal 
in amount and specific gravity. Albumin was present 
but in traces, if at all ; the casts were few, absent in 18 
cases at times, at least, yet in 10 cases hyaline and 
granular and epithelial casts were abundant at times. 
On some days many were present. In 8 per cent, albu- 
min was absent for a time at least. While there is a 
rough parallelism between casts and albumin, the for- 
mer is more variable. 
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In 19 cases the diagnosis was nephritis. The kid- 
neys averaged 390 grams in weight; the cortex measured 
from about 4 to 8 mm. ; amount and specific gravity were 
normal. The albumin was often of fairly large amount, 
even 0.4 per cent. In 9 cases there was only a trace. 
The casts were almost constant (yet absent at times in 
4 cases), or hyaline and granular. 

Kidneys Weighing from 250 to SOO Orams, — In 23 
cases the symptoms of nephritis were the subordinate 
element, in 16 cases the predominating element. The 
urine was practically the same in both groups. It is 
interesting to note, Jiowever, that the specific gravity 
ran a little lower than in the preceding group. The al- 
bumin varied in amount, and casts of all varieties were 
present, sometimes in enormous numbers. In the first 
mentioned group, however, they were often few and 
only granular and hyaline, while in the latter group 
waxy and epithelial casts occurred. 

Kidneys tinder 250 Orams in Weight. — Of the 22 
cases in this group in 14 the nephritis was unimportant, 
while the other 8 were acute exacerbations. The kidneys 
averaged about 210 grams in combined weight and the 
cortex measured from 3 to 5 mm. The amount of urine 
was in all practically normal, also its specific gravity. 
Albumin was present in practically all cases, usually as 
a trace, but sometimes a fair amount. The casts were 
few afi a rule, but often many granular and hyaline, and 
sometimes waxy (in 4), epithelial (in 4), and fatty 
(in 1) were found. Even in the smallest kidneys the 
urinary condition was not very similar to that of the 
small white kidney. 

In all these cases an interesting feature is the fact 
that at the beginning of their admissions or in their 
previous admission, even back for several years, albumin 
and casts were practically always present. It will be re- 
membered that in the white variety both albumin and 
casts were almost a terminal event. 
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CASES OF CHRONIC NEPHRITIS. NO AUTOPSY. 

As is easily seen from the study of cases with autopsy, 
the condition of the kidney can hardly be suspected 
from the urine alone. We shall group the following 
cases by their clinical features. 

(1) Chronic Nephritis. — In some cases there were 
no acute symptoms, except perhaps a slight edema. 
Such are cases especially associated with advanced arte- 
riosclerosis or cardiac disease, which dominates the clini- 
cal picture. Of 126 such cases 36 patients died. Of 
the 90 who left the hospital, in 70 the urine was of jior- 
mal amount, specific gravity almost normal perhaps 
slightly lowered, varying inversely as the amount, albu- 
min a trace, often disappearing while in the hospital. 
The casts were almost all hyaline and granular, and in 
case the albumin or the casts disappeared while under 
observation it was in 75 per cent, of the cases the latter. 
We wish to emphasize this point. In 20 per cent, of 
these cases more than a trace of albumin was present, 
and even 1 gram per mille. Very rarely epithelial 
blood and waxy casts were seen. There was an occa- 
sional renal epithelial cell or blood corpuscles and leuco- 
cytes found. 

Of these 36 fatal cases, on admission the patients pre- 
sented the following features : In 9 there was a trace of 
albumin and in 3 none. The casts were hyaline and 
granular, and in 1 case a few epithelial were found. In 
3 cases without albumin or casts at first, the casts ap- 
peared later. In 10 cases there was a measureable 
amount of albumin, as high as 0.2 per cent. In 3 of these 
no casts were found ; in the others granular, hyaline and 
sometimes epithelial were present. In 9 cases there was 
over 0.2 per cent, albumin, and, in addition to hyaline 
and granular, also waxy casts. Of these cases at death the 
albumin was present in 12 cases in traces. In 4 of 
these it had diminished toward the end. Casts were hya- 
line, granular or none, and in any case only a few in 
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number. In 14 cases the albumin at death was measur- 
able but under 0.2 per cent. It had diminished in 3 of 
these cases and had increased in 2. The casts were few 
in number, hyaline, granular and in 1 waxy: in 1 case 
none. In 5 cases there was a final shower of casts. At 
this time the casts were almost all hyaline and granular, 
and a rare epithelial and fatty cast. In 8 cases the al- 
bumin was over 0.2 per cent., in 1 case 0.7 per cent. 
The casts were present in vast numbers in 3, yet here 
they were almost all hyaline and granular, with a few 
epithelial. This lack of variety of the casts, despite 
their immense number, would seem to indicate that this 
shower was due chiefly to vasomotor changes in the kid- 
ney preceding death and not to an intensification of the 
nephritic process. 

(2) Chronic nephritis in arteriosclerotic or cardiac 
cases in which the patients had acute symptoms on ad- 
mission, especially edema. Of these there were 57, 13 
of whom died. Of the other 44 cases, in 26 the urine 
was practically the same as described above, except for a 
polyuria of even 6 or 8 liters which often occurred dur- 
ing the absorption of the edema or effusion. This was 
well marked in 35 per cent, of these cases. In 32 per 
cent, there was more than a trace of albumin. This 
often diminished or even disappeared while the patient 
was in the hospital. Of the 13 fatal cases, at the onset 
there were traces of albumin in 2, a small but measur- 
able amount in 1, and over 0.2 per cent, in 3. There 
were large numbers of hyaline and granular casts. To- 
ward death a trace of albumin was found in 4 cases; 
in 2 of these it had been more. These patients had 
often very many casts of practically all varieties. In 5 
cases with more than a trace there was less than 0.2 per 
cent, albumin, in some many hyaline and granular casts 
and in 1 case none. In these cases the casts are a sub- 
ordinate feature and if numerous there are only hyaline 
and granular found. 
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AMYLOID DEGENERATION. 

Amyloid degeneration may be superimposed on any 
form of nephritis of which it really forms no part. 

In the majority of eases the condition can not be 
suspected from the urine alone, although given a case 
with history and physical signs indicating it and the 
urinary changes may be well explained. Disregarding the 
clinical features the urine would suggest on the one 
hand, when concentrated, chronic passive congestion; 
on the other, small contracted kidney. 

The following is the classical description of the urine : 
It is increased in amount, is pale, clear, faintly acid, of 
low specific gravity, from 1005 to 1012, and abimdant al- 
bumin as a rule, with relatively much globulin, and very 
few casts. This picture of Traube, however, is rare. 
The albumin may be little or none and the casts may be 
numerous. They are often fatty. Waxy casts may 
occur here, but are not at all distinctive. Eenal epithe- 
lium is rare; red corpuscles extremely so. 

Of the 18 cases of which we have notes, in 9 the neph- 
ritic symptoms were the unimportant, and in 9 they 
were the important features. Nine of the pairs of kid- 
neys weighed more than 400 grams ; the smallest weighed 
210. The cortex varied in thickness from 6 to 9 mm. 
The amount of the urine presented nothing peculiar ; its 
specific gravity in the majority of cases (9 cases) was 
lower than normal and in only 3 did it reach 1020. 

The amount of albumin varied, in 5 cases being pres- 
ent but in traces, while in 7 cases there was as much as 
0.8 per cent. 

The casts varied almost as much; sometimes there 
were many, sometimes few, in 2 none. In only 2 cases 
were waxy casts abundant, and there were epithelial 
casts in but 2. In 1 case with 0.2 per cent, albumin 
the examinations on six days showed but one cast. In 
the other cases, as a rule, they were few in number. In 
one case with 0.9 per cent, of albumin a few hyaline and 
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granular casts were present on some days, on other days 
none. 

RENAL ATROPHY. 

This condition may be due to insuflScient blood supply, 
to cachexia, to the anemias, and especially to advancing 
age, the senile atrophy. It is never great in amount. 
Microscopically sclerosed glomeruli are seen, but there 
is no great increase in connective tissue. The urine is 
practically normal and without albumin. 

UREMIA. 

We have abstracted the histories of 96 cases of neph- 
ritis with uremia. Of the 54 cases in which the first 
s3rmptom of the nephritis dated back less than six months 
42 patients died. Of the 35 cases with an old history of 
nephritis 29 patients died. Senator states that the 
amount of urine is diminished or there is even anuria; 
rarely does this fail, and more rarely is there polyuria 
at the onset. 

Of 8 cases of terminal uremia the albumin was in- 
creased in all. In 1 case of uremia with a trace of albu- 
min on the day before and the day following, on the day 
of the convulsions there was a large amount with a great 
many casts. 

Of our 21 non-fatal cases thus diagnosed, the urine 
was at the upper limit of normal in 18 and was much in- 
creased in 3 cases. The increase was at certain periods 
and alternated with smaller amounts. The specific grav- 
ity was not over 1010 in 10 cases. There were traces of 
albumin at times and periods in which none was found ; 
hyaline and granular casts were also present. 

SUPPURATIVE NEPHRITIS. 

In these cases we found the ordinary symptoms of 
acute nephritis with albumin of varying amounts, but 
only a few casts. In the sediment, however, in one 
case there were a great many red blood cells and leuco- 
cytes. In the other cases these seem to have been very 
few. 
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ABSCESS OF THE KIDNEY. 

In practically all cases there were microscopically pus 
cells present, although few in number. The albumin 
was present in but traces, and was often absent. Either 
no casts were found, or only a few hyaline and granular 
present occasionally. The reason may be the same as for 
the absence of albumin, viz., that for days this kidney 
may excrete nothing. 

TUBERCULOSIS. 

In all our cases of tuberculosis of the kidney of 
which we have notes there was a trace of albumin and 
a few hyaline and granular casts. On one day in one 
case there were enormous numbers of casts with a trace 
of albumin, but later the casts were fewer in number. 

CONGENITAL CYSTIC KIDNEY. 

The urine in this very rare condition may be normal, 
or may show the picture of the chronic interstitial ne- 
phritis with small, contracted kidney. The amount 
of urine increases and the specific gravity is low, with 
or without a trace of albumin; often blood cells are 
found. In our two cases the specific gravity was from 
1007 to 1013. Albumin was present only as a trace, 
but terminally even as high as 1 per cent, was found. 
In one case, in a great many examinations, but one hy- 
aline cast was ever found ; in the other case, with 1 per 
cent, of albumin, no casts were found. Red blood cells 
and various epithelial cells were quite constant. 

OANCEB OF THE KIDNEY. 

In 4 patients with cancer metastases in the kidney, 
in 1 without nephritis there was a trace of albumin, 
and many hyaline and granular and a few waxy casts 
with renal epithelium. In another case in which the 
right kidney was practically destroyed the specific grav- 
ity of the urine was from 1017 to 1030, a trace of al- 
bumin was present on certain days and no casts at any 
time. In another case, in which the left kidney was 
practically gone, there were neither casts nor albumin. 
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''showers of casts/' 



Very interesting events are "showers of casts'' ; by 
this we mean the sudden and temporary appearance of 
large numbers of casts in a urine in which before and 
after few or none had occurred. The albumin may in- 
crease or decrease or remain practically the same. 

Wagner gave as reason for pure cylindruria that the 
casts were formed during a transient albuminuria, re- 
mained in the tubules, and were later washed out as 
urinary excretion improved. This would hardly apply 
to cases in which a long-continued cylindruria is the im- 
portant feature, and the albuminuria very transitory, 
but may explain some of these showers of casts which 
contain none but the varieties formerly present. 

They occurred in 34 of our cases with autopsies, and 
it is interesting that 28 or 85 per cent of these were 
cases not diagnosed clinically as nephritis since the 
renal features seemed subordinate. 

These cases were nearly all of slight chronic diffuse 
nephritis, often with scarcely any symptoms, and the 
sudden increase in casts meant some sudden disturb- 
ing element; perhaps a circulatory change, or the elim- 
ination of some irritating body. 

The best illustration is Killz' sign of oncoming dia- 
betic coma. Suddenly, within twenty-four hours before 
coma, there appears a quantity of casts in the urine, 
chiefly finely granular, perhaps unparalleled in clinical 
experience, which form a huge gross sediment filling 
the urine glass even one-sixth, and sometimes without 
albuminuria. 

These casts are of characteristic appearance, with a 
short, broad, delicate outline, pale, and mostly granular 
and hyaline, with few other formed elements.^ 

There are two general varieties of this output of casts : 
those with the sudden appearance of large numbers of 
the same kind of cast as was previously present, and 

1. DomanskiJ and Reimann : Ztschr. f. Hellk., 1901 : Herrick : 
Amer. Jour. Med. Sc, vol. cxx, IdOO. 
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due perhaps to the washing out of the tubules. This fol- 
lows a diuresis, due, for instance, to a salt infusion. 
Since the casts long in the tubules are often waxy, these 
may appear for the first time. 

The other variety has casts of all sorts present, espe- 
cially those indicating an acute exacerbation of the ex- 
isting disease. 

These showers of casts are usually terminal events. 
They may be manifestations of an acute terminal proc- 
ess, with increase in albumin and the other elements of 
an acute nephritis. This was true in 12 cases, 6 of them 
cardiac and arteriosclerotic patients, one a case of liver 
cirrhosis, and three febrile cases, typhoid, pneumonia 
and pleurisy, and two of nephritis and uremia. 

Or there may be a final increase of the casts only; 
this was true of 5 cases, 3 of chronic nephritis and ar- 
teriosclerosis, 1 a heart case, 1 a case of cancer. 

In 6 cases in the terminal shower casts appeared then 
for the first time, or at least followed a cast-free period; 
this was true of a case of gout, in which there were small 
contrax;ted kidneys, two ca^es of cancer of the stomach, 
two of tuberculosis and one of arteriosclerosis with cere- 
bral hemorrhage. 

The shower may occur during the course of the dis- 
ease. Then also it may be an acute exacerbation of ne^ 
phritis, as in three cases, two of arteriosclerosis, one of 
typhoid fever with suppurative nephritis. In a case of 
thoracic aneurism and one of tertiary lues, there was 
only a trace of albumin present. 

The cylindruria may introduce an acute process and 
then diminish as the albumin appears; as in a caee 
of chronic parenchymatous nephritis. Or the albumin 
may appear even a month later, as in a case of cancer 
of the stomach. 

If the shower follows a diuresis to any cause, as a 
salt infusion, the casts probably represent the washing 
out of casts resting in the tubules, and in nature are 
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similar to those previously present. In one of our cases 
it followed the man's rising from bed. 

In three cases no casts were present immediately be- 
fore nor after. One was a case of multiple renal abscess 
and two were cardiovascular cases. 

In 25 other cases the casts were out of all proportion 
to the albumin, which wa^ in some cases absent for a 
time or during the entire stay in the hospital ; in others 
at most there was but a trace. The general conditions 
were: Typhoid, 1; pneumonia, 3; pyemia, 1; malaria, 
1; sarcoma, 2; tuberculosis, 4; endocarditis, 3; dysen- 
tery, 1; cardiac disease, 4; cirrhosis of liver, 3; septi- 
cemia, 1 ; cerebral tumor, 1. 

The renal condition was: Acute nephritis, 1; acute 
hemorrhagic nephritis, 2 ; glomerular nephritis, 1 ; sub- 
acute nephritis with infarcts, 1 ; fatty kidneys, 5 ; conges- 
tion, 2; cloudy swelling, 3; metastatic abscess of kid- 
ney 1 ; tuberculosis of kidney, 1. The others were cases 
of chronic diffuse nephritis; only three of these cages' 
were clinically nephritis. 

In 39 of other cases a small amount of albumin was 
present, but no casts or only an occasional one. 

The clinical diagnosis was : Cardiac and arterial sclero- 
sis, 6; cancer of the stomach, 4; thoracic aneurism, 1; 
tuberculosis, 7 ; cirrhosis of liver, 2 ; chronic diffuse ne- 
phritis, 3; leprosy, 1; acute peritonitis, 1; acute lobar 
pneumonia, 6 ; pernicious anemia, 2 ; septicemia, 1 ; con- 
genital cystic kidney, 1; pyelonephritis, 1; typhoid, 2; 
diabetes mellitus, 1. 

The renal diagnosis was: Chronic diffuse nephritis, 
24 ; fatty degeneration, 7 ; fatty and cloudy degeneration, 
1; extreme cloudy swelling, 2; subacute nephritis, 1; 
acute nephritis, 2 ; chronic passive congestion, 1 ; amy- 
loid disease, 1 ; congenital cystic kidney, 1. 

In 19 cases no casts were present and no albumin. 

The clinical diagnosis was: Exophthalmic goiter, 1; 
Hodgkins disease, 1 ; tuberculosis, 5 ; acute lobar pneu- 
monia, 1; lues, 1; colitis, 1; cardiac disease, 2; aero- 
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megaly, 1 ; cancer of stomach, 1 ; chronic bronchitis, 1 ; 
diabetes mellitus, 1; hemiplegia, 1. 

The renal diagnosis was: Fatty kidney, 3; cloudy 
swelling, 3; chronic diffuse nephritis, 9; waxy kidney, 
1; chronic passive congestion, 1; arteriosclerosis, 2. 

OCCURRENCE OF CASTS. 

In nephritis the epithelial casts occur wherever the 
process is at all acute, yet they occur in other conditions 
not nephritis. Their occurrence suggests the statement 
formerly made, yet often denied, that the renal epi- 
thelium is easily desquamated, as is any mucous surface 
from a slight "catarrhal irritation.^' 

The coarsely granular casts occur especially in a sub- 
acute process; never in transitory processes. 

Fatty casts occur especially in conditions with fatty 
degeneration of the epithelium, hence especially in the 
large white kidney of subacute or chronic nephritis, and ' 
in our experience in malarial nephritis. They occur 
also in phosphorus and arsenic poisoning. These two 
forms of casts are of greater significance than the epi- 
thelial, yet even they may occur in simple chronic pass- 
ive congestion. 

Blood casts occur in large numbers in acute nephritis 
or acute exacerbation of a chronic nephritis; in consid- 
erable numbers in subacute nephritis, perhaps always, 
while even in the most chronic cases one is apt to find 
a hyaline cast with a blood cell attached. 

Blood casts occur also in conditions not nephritis, as 
in circulatory changes in the kidney, after the exertion 
of athletes, and in cloudy swelling. They occur much 
oftener than they are reported. Fibrin casts are very 
rare, and if they occur at all it is in intense hemor- 
rhagic processes. Pus casts (cells attached to hyaline 
casts) practically always may be found in any acute 
nephritic process. Casts composed entirely of pus cells 
occur chiefly in suppurative lesions; but leucocyte casts, 
both pure and combined, are much more numerous than 
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suspected ; some of them are called epithelial, and most 
are not recorded. Slight irritations of the kidney cause 
the output of leucocytes even mgre frequently than of 
hyaline casts, as if the first indication of irritation was 
pus in the urine, then hyaline casts and with them often 
casts with cells attached (see Glaser, also Liitke). 

Waxy casts may occur in amyloid degeneration of the 
kidney, but not always, and are not best seen there. 
They are the rarest form, and occur chiefly in subaxjute 
nephritis, anywhere where coarsely granular casts occur, 
never in transitory conditions. In our 36 cases in which 
they occurred, all but three were cases of pronounced 
nephritis, chiefly chronic. The suggestion that these 
casts occur best after a considerable stasis in the tubules 
is relieved, that is, that they are only very condensed 
hyaline casts or granular casts which have undergone 
this metamorphosis, is borne out by the facts that we 
have seen the most brilliant pictures in cases after de- 
capsulation of the kidney, also in the urine found in the 
bladder just at death; also that in sections the casts in 
closed tubules are waxy. 

Finely granular casts occur in all cases of chronic ne- 
phritis, and are of much greater importance than hya- 
line. 

Tlie truly hyaline casts occur in any condition in which 
albumin might be expected, always in nephritis, and in 
the simplest, most transitory circulatory disturbances. 
They may be the only cast present in the severest form 
of nephritis, the chronic interstitial with uremia. No 
better illustration than this is necessary to show how 
little can be concluded from the presence of hyaline 
casts alone. 

That great group of casts called hyaline, which re- 
seimble slightly the waxy, occurs in all forms of ne- 
phritis. 

The hyaline casts occur of tenest ; they may mean lit- 
tle or nothing, but they are the first to appear in a 
pathologic process, and the only ones in some most seri- 
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ous conditions, therefore they must not be overlooked. 
If but one form of east is present, it is always the 
hyaline; when two, hyaline and finely granular. Hya- 
line casts are always present when any are. Epithelial, 
coarsely granular, and fatty may occur one or all, but 
always with hyalines, although the latter may be rather 
in the background; the same is to be said for leucocyte 
and blood casts. 

CASTS IN NEPHRITIS. 

In nephritis the casts run roughly parallel to the 
albumin ; in acute nephritis there are many, in the severe 
subacute form most, in the small contracted kidney few- 
est. In all these conditions it is not the lesion as a 
whole which controls the cylindruria, but rather more 
the acute element, hence the urinary picture is often 
the same in the acute exacerbations of chronic inter- 
stitial nephritis as in acute inflammation of an other- 
wise normal kidney ; that is, the process, not the disease. 
The urinary picture we see in the ward is not as a rule 
the typical one, especially for the cylindruria of almost 
normal men. For these, the reports of insurance com- 
panies are much more valuable, or those of the examina- 
tion boards for the Army or Navy. 

When the individual is admitted to the hospital 
it is usually with an exaggeration of the renal condition, 
hence the condition is more that of an acute process 
which levels all cases to an almost uniform standard. 

In the very acute nephritis one sees many hyaline, 
granular, epithelial, blood and leucocyte casts. In a 
case in which improvement is rapid, hyaline and granu- 
lar casts are found; these diminish rapidly in number, 
then disappear. 

If the case becomes subacute, with a large white kid- 
ney and with much degenerated epithelial cells, the hy- 
aline, epithelial and bloody casts continue, but in less 
numbers, and coarsely granular, fatty and waxy casts 
appear. Then casts are present in greatest numbers. 

If the case goes on to chronic nephritis soon hyaline 
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and finely granular casts will be found in varying num- 
bers, which will diminish as the case becomes still more 
chronic, till in the urine of a small contracted kidney 
will be found after long search only a few hyaline casts, 
and perhaps not these; yet even while few, some blood 
casts are seen. When the casts are absent. Bard says 
that the inflammatory process has ceased. 

At any time an acute exacerbation may cause the ap- 
pearance of all the features so far as casts go of an acute 
nephritis. In amyloid disease few casts are the classic 
feature. 

From one urinary examination alone practically noth- 
ing can be learned. All the casts of acute nephritis 
could be found in the acute exacerbation of a chronic 
case; and also in conditions which are transitory and 
leave no scar, as some cases of cloudy swelling, fatty 
infiltration, and chronic passive congestion showing all 
the features of acute nephritis. The same is true after 
severe physical fatigue, as observations on athletes, bi- 
cycle riders and foot racers show; also for a few hours 
after an operation on the kidney. 

In the diagnosis of chronic nephritis, "it is not so 
much the casts, their number or variety which are of 
as much importance as other urinary features, the spe- 
cific gravity ; e. g., and of greater value than this is the 
history of the case, and of greatest value the physical 
examination of the patient, the cardiovascular features, 
etc.'' (Osier). 

NEPHRITIS VTITHOUT CASTS. 

In cases of very chronic interstitial nephritis there 
may be periods in which the urine is cast-free. The 
acute inflammatory element in the process has now 
ceased, but with a slight disturbance they will reappear. 

In other cases of nephritis it is more probable that 
the casts have disappeared because of alkalinity of the 
urine, etc., than that they were not present. 

Treutlein^ found them constantly absent even in typ- 

2. Mlinch. Med. Wochft., 1903. 
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ical nephritis in a case of baeilluria. The Bacterium coli 
in the bladder or pelvis of the kidney can cause their 
disappearance in these cases. 

CTLINDRURIA AND NUCLEOALBUMINURIA. 

Kossler tried to establish this combination as distinct 
from albuminuria and cylindruria. These complexes 
may alternate or the former may precede or succeed the 
latter. It was present in his cases of "pure cylindruria/' 
in six of which at autopsy only degenerative changes of 
the epithelium were found, cloudy swelling, fatty degen- 
eration, even necrosis, but no signs of active inflamma- 
tion. The nucleoalbuminuria and cylindruria of espe- 
cially epithelial casts occur so parallel that they may be 
connected; and this might be expected, since nucleoal- 
bumin njany think is derived from degenerating cells, 
and the list of occurrences of nucleoalbumin are those 
of pure cylindruria as well. 

PURE CYLINDRURIA. 

To say that there are cases which, from the first, are 
pure cylindruria, is absurd, since clinical experience 
shows how temporary is the albuminuria which some- 
times is followed by cylindruria ; also the wide difference 
of opinion as to what constitutes a trace of albumin 
explains many cases. 

Among the more acute cases may be mentioned that 
one reported by MuUer in his study of bicycle racers, 
in which there were many casts, hyaline, granular and 
epithelial. Cases of pure cylindruria occur in cases of 
evidently slight irritation of the kidneys, due to foods as 
asparagus, radishes; to coffee, mustard; to certain 
drugs, as alcohol, salicylic acid ; in certain diseases, espe- 
cially valvular heart disease, arteriosclerosis, cancer, cer- 
tain diseases of the nervous system, inflammatory dis- 
eases, acute infections. "In these cases the casts are 
hyaline and granular, but also epithelial. 

The observations made by Glaser^ under v. Jaksch's 

8. Deutsch. med. Wochft.» 1891, p. 1193. 
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directions are especially interesting. Normal persons 
from 20 to 30 years of age and not accustomed to much 
alcohol, and whose urine had been proved normal were 
given varying but considerable amounts of beer and the 
centrifugalized urine examined when very fresh. Of 
106 persons, the leucocytes were increased in 33, and 
casts were present in 25. TTric acid and calcium oxalate 
crystals were other manifestations of the irritation of the 
kidney by the alcohol. No albumin (careful tests made) 
was present in any case. In only 6 cases was no effect 
at all evident. 

Of the 25 pe;rsons with casts, hyaline and leucocyte 
casts especially were found in 9. In 7 the casts were 
hyaline, with a few leucocytes attached; in 2 the casts 
were agglomerations of leucocytes. Epithelial casts were 
present in 9, in 8 mixed epithelial and hyaline were 
present, and in 1 pure epithelial casts. A few fatty 
casts were found. The effect lasted about thirty-six 
hours. In severer cases albumin was also present. 

Liithje* found that medical doses of sodium salicylate 
always affected the kidneys. Thirty-three individuals 
were examined. The administration of this drug was 
followed always by the presence of casts and cylindroids, 
leucocytes, often albumin and often epithelial and red 
blood cells. The effect lasted from fourteen to twenty- 
one days. Of 204 urine examinations made in 33 cases, 
in all casts were found and 96 in albumin also. Some- 
times with no albumin were many casts. The casts were 
more especially hyaline and granular, a few leucocytes 
and epithelial casts were found, never any waxy casts. 
He thinks the condition a genuine nephritis. 

Tiirk found pure cylindruria after administration of 
camphor, arsenic, mercury and tuberculin. 

Casts alone are more suspicious of nephritis than is 
albumin alone, but in both cases it is the chronicity of 
their presence which is of greatest importance. 

4. Deutsch. Arch. f. kUn. Med., vol. Izxvl. 
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The presence of casts without albumin in nephritis 
is not rare if one centrifugalize the urine well. 

For the past two years we have paid this point partic- 
ular attention and examined all in the hospital in which 
this condition was present, and we find that in many 
cases of transient albuminuria the cylindruria will out- 
last the albuminuria. This is particularly true in those 
cases of chronic nephritis to be attributed to a parenchy- 
matous lesion, that is, a case previously acute. In those 
cases of arteriosclerosis, that is, the degenerative type, 
we find that the reverse is more common. In cylindruria 
not due to nephritis the casts are rare and those found 
are hyaline as a rule. 

In chronic interstitial nephritis there are often long 
periods of pure cylindruria, but the casts very scarce 
indeed, and chiefly hyaline, perhaps with a few finely 
granular. Such are the cases originally reported by Ma- 
homet, Millard, Purdy and Gull, cases of arteriosclerotic 
kidneys "arteriocapillary fibroid nephritis.^^ 

A pure cylindruria sometimes occurs instead of an al- 
buminuria under the conditions usually termed physio- 
logic. 

Stewart'^ reports a group of six or more cases of a type 
of nephritis which he thinks wholly distinct from the 
chronic interstitial form. These cases have the symp- 
toms of marked renal insufficiency. He thinks albumin 
never is present, but casts always, hyaline casts espe- 
cially, rarely granular, epithelial in two cases, and waxy 
casts in one case. The cases have not been examined as 
yet anatomically. 

In 3 of 19 cases of erysipelas casts without albumin 
were found. In 38 per cent, of these cases casts or al- 
bumin, or both, were present (Pollatshek®). There were 
in one case albuminuria and casts during the six days of 
fever, and then pure cylindruria during the succeeding 

6. Amer. Jour, of Med. Sc, Dec. 1893; Med. News, April 14, 
1894; Lancet, Sept. 4, 1897. 

6. Centralbl. t. Inn. Med., No. 20, 1903. 
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six. The other two cases presented few easts, no albumin. 

In cases of eclampsia, casts alone may be present after 
a very slight transitory albuminuria has disappeared. 
Tonelli^ reports such a case in which a woman twelve 
days after delivery went into sudden coma; a trace of 
albumin was present, then none; but very many casts, 
especially hyaline and granular, persisted until recovery. 
It is claimed that as a rule the reverse is true. Frieden- 
berg® in 51 cases of postpartum albuminuria found casts 
in but 3. In tuberculosis pure cylindruria is not rare. 
Craandyk found it in 10 of 109 cases. The casts were 
especially hyaline, about a quarter of them granular, a 
few showed leucocytes and degenerated epithelial cells 
attached, and in about one-half the cases a few red blood 
cells were present as well. Kossler® found pure cylin- 
druria in 18 cases of chronic tuberculosis, especially 
those late in the disease with evident cavity formation 
and a long period of hectic fever. Some at the end had 
cachectic edema, none symptoms of amyloid disease. 
The casts were few or very many and of all forms ; espe- 
cially hyaline and granular, almost always a few epithel- 
ial ; meet hyalines had these cells attached, but there were 
also pure epithelial casts ; there were some coarsely gran- 
ular casts, also some pus casts, on one or two occasions 
waxy casts, and in some blood casts were present during 
a long time even in large numbers, some of them pure; 
in other cases red cells were attached to hyaline casts. 
Cylindroids were also presoit. In Bome cases the cylin- 
druria was very transitory. 

In cases of endocarditis sometimes pure cylindruria 
is foimd. 

Cylindruria accompanies constipation and diseases 
causing this (confirmed in animal experiments by Wal- 
lerstein). Kobler reported two such cases of chronic 
constipation, two of acute constipation and one of ap- 

7. Centralbl. f. inn. Med., 1898, p. 531 

8. Berl. kiln. Wochft., 1894, No. 4. 

9. Berl. kiln. Wochft., 1895, Nob. 14 and 15. 
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pendicitis. He considers the cause a reflex one causing 
vasomotor disturbance, hence nutritional disturbance of 
the epithelium. In other such cases the cylindruria out- 
lasts the albumin. The same is true of various inflam- 
matory troubles of the intestine. 

One of the first illustrations given was jaundice due 
to any cause, which was accompanied in every intense 
case by albuminuria and cylindruria, or the latter alone. 
Nothnagel found casts always and albumin in but one- 
third of the cases. In diabetic coma pure cylindruria 
may occur. 

Pure cylindruria occurs in a group of cases in which 
circulatory changes seem the only common element, as 
in valvular heart disease and arteriosclerosis, but more 
often with such cases is pure albuminuria. 

CASTS IN NON-NEPHRITIC PROCESSES. 

By non-nephritic is here meant a very temporary con- 
dition lasting but a few days or hours and with no se- 
quelae. The condition, of course, often may be a true ne- 
phritis. 

In our cases of chronic passive congestion with au- 
topsy, hyaline, granular, epithelial, waxy, fatty and pus 
casts : all gradations from a few hyalines to the picture 
of acute nephritis, were found ; in acute congestion gran- 
ular casts were found. In cloudy swelling, hyaline, gran- 
ular, blood, epithelial and waxy casts were seen. In 
fatty kidneys, hyaline and granular casts were found. 
Febrile albuminuria is practically always also cylin- 
druria. These accompany jaundice as long as it lasts; 
diabetes, anemia, and after the ingestion of many irri- 
tating foods. Very temporary disturbances of the kid- 
ney may present the picture of acute nephritis. These 
symptoms are present, with a trace of albumin, in about 
50 per cent, of cases of general anesthesia for from twen- 
ty-four to forty-eight hours. Brown^^ has described 
some interesting cases of operations on the kidney, the 

10. Johns Hopkins Hosp. Bull., May, 1900. 
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urine previously normal ; the operations were nephropexy 
or exploratory nephrotomy. On the first day following 
the operation, easts were present in enormous numbers. 
There were hyaline or granular, blood or epithelial. The 
field was simply crowded with them. Considerable albu- 
min was occasionally present. They diminished rapidly 
in number and in a few days (from two to six) had 
entirely disappeared. During this time there had been 
no symptoms of nephritis, no edema and the amount of 
urine was normal. The most striking feature was the 
disproportion between the amount of albumin and the 
number of casts, this being greatly in favor of the latter. 
There were no later symptoms. 

Another very good example is eclampsia, in which 
the cylindruria and albuminuria are extreme, yet at 
autopsy (after death due to hemorrhage) the kidneys 
may be found apparently normal. 

The postural orthostatic physiologic albuminuria is 
practically always accompanied by casts, if one take the 
trouble to search. Casts occur with albumin after the 
massage given the kidneys by bimanual palpation. Derr- 
ing, in the urine of the oarsmen of the Harvard crew, 
found casts common. After a bicycle race, MuUer, in 
the urine of 8 trained men, found in 7 albumin and 
casts and in 6 very many casts (these 6 including the al- 
bumin-free case). The casts were hyaline, granular 
and epithelial. They were gone the next day. In another 
group of twelve, casts were found in seven. 

CASTS IN THE URINE OF NORMAL MEN. 

That casts could be found in the urine of normal men 
has been believed by the earlier observers from the time 
of Henle. The finer changes in the kidney in nephritis 
were not then well understood, and examinations, such 
as made by insurance companies, were not practiced, 
hence these men may not have been strictly normal. 
Again, at that time, cylindroids were counted as casts, 
perhaps rightly. 
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As Osier has emphasized, it is rare to find a normal 
kidney in a man of over 50 years of age. The high 
strung, rapid life often shows its effect first on the kid- 
neys and a slight increase of connective tissue, and some 
atrophied and sclerotic glomeruli are found. The proc- 
ess of senile atrophy alone, however, causes no albumin 
or casts, although half the renal tissue may have disap- 
peared. It is the inflamed degenerated condition of the 
still-functioning epithelium. 

The statement has not recently been made that casts 
occur in the case of normal men, and all such are con- 
sidered as poor risks by insurance companies. 

MEANING OF CASTS. 

Casts occur wherever albumin might or does occur, 
but although usually associated, either one may be pres- 
ent without the other. It is safe to say that it is the 
renal cells which are at fault. 

The lesion causing cylindruria may be very slight, 
very trivial, very temporary — some slight temporary 
disturbance in renal circulation; malnutrition of the 
cells, anemia due to any cause; the excretion of any 
irritating substance. Eenal cells are some of the most 
sensitive in the body. Many think that a few hyaline 
casts means nothing but the most observers agree that 
any number, even of hyaline casts, means an irritated 
condition of the renal cells. 

The cast may be a good index of the present state of 
the cell, whether merely irritated or totally destroyed, 
but gives absolutely no clue to the process behind that 
condition of the cell, whether a temporary malnutrition 
or an acute nephritis or a chronic nephritis with almost 
entire destruction of the kidney and with impending 
uremia. In fact, it seems as if the cells of a normal kid- 
ney could give a more vigorous demonstration of their 
disturbed condition by a more brilliant output of casts 
than could those of a diseased kidney. The latter seem 
to become accustomed to their condition and form even 
no casts. 
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To say that casts and albumin run roughly parallel 
is hardly correct, since one must distinguish between 
formation and elimination of casts, perhaps between 
elimination of the materials for casts and their forma- 
tion. 

Casts, however, are of much importance in following 
a case of nephritis or other renal disturbance. 

For them to be present temporarily and then to disap- 
pear entirely means, no matter how alarming their 
number and variety may have been, a temporary and 
probably harmless disturbance; for them to continue for 
days, weeks, or months, no matter how few and how in- 
significant the onset of the trouble, means chronic ne- 
phritis; and for them to remain two years means, it is 
said, an incurable case. 

In a case of nephritis, for the number to diminish and 
to include hyaline an(l finely granular casts means a 
subsidence of the acute process, while the reappearance 
of the epithelial, coarsely granular and bloody casts 
means a flare up. 

That they precede albumin in certain early cases of 
nephritis remains to be proved. In scarlet fever, the casts 
may outlast the albumin, which ceases with the tempera- 
ture, but in some cases from the first there seems to be 
only cylindruria, and this ceases with the temperature. 
In typhoid fever pure cylindruria is not at all rare and 
especially that following an albuminuria. The casts 
may even become more numerous after the albumin 
stops. 

Phosphorus poisoning may produce only casts, and 
these in abundance, epithelial with the cells at all stages 
of fatty degeneration, and fatty casts. Casts also occur 
in acute infections of various sorts, in the cachexia due 
to cancer, etc., in diseases of the central nervous system, 
in various lung diseases, as pneumonia and severe bron- 
chitis, in which blood casts may be the prevalent form, 
and in empyema. 
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CONCLUSION. 

In the preceding pages we have given the experience 
of this clinic in the field of urinary diagnosis. The 
microscopic examination of the urine is indispensable, 
yet only as an aid to physical examination of the patient, 
for the examination of one specimen of urine will sel- 
dom be enough for a dia^osis. 

In conclusion, we wish to emphasize the fact that 
casts alone are no index of the anatomic renal condition. 
Their most briUiant display is in non-nephritic condi- 
tion ; the most serious conditions in nephritis may be ac- 
companied by few or none. 

The more normal the cells the better do they seem 
to form casts when disturbed ; in chronic conditions the 
cells seem to become accustomed to their condition and 
to form few casts or none. 

The duration of the occurrence of casts is of great im- 
portance, and a given case may be well followed by the 
casts. Epithelial, blood and pus casts are more common 
and of less significance than is usually supposed. 
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THE RELATION OP THE KIDNEYS TO 

ECLAMPSIA. 



PHILIP KING BROWN, M.D. 

SAN FBANCISCO. 



The sources of my information for this paper are : 

1. Statistics from hospitals and private sources on 
eclampsia and kidney conditions. 

2. The literature on. eclampsia and metabolism. 

3. Personal observations on urea elimination in path- 
ologic conditions of pregnancy. 

4. Experiments on the muscular irritability of preg- 
nant and non-pregnant animals. 

From the 54,010 records of births in which I could get 
at lea^t a few important data concerning the frequency 
of eclampsia in cases of nephritis, renal irritation and 
toxemia, and the frequency of these conditions without 
eclampsia, the following facts are shown : 

The proportion of eclamptics to births is 1 in 105 
caries. 

Eighteen and two-tenths per cent, of the eclamptics 
whose urine was examined just before or after convul- 
sions showed only evidences of ^^renal irritation^^ in the 
urine. 

Eighty-one and eight-tenths per cent, showed "nephri- 
tis^* under the same conditions. "Nephritis** was de- 
fined on the circular sent to physicians and hospital?? 
seeking information, so as to include cases showing 0.1 
per cent, of albumin and casts, or less marked urinary 
findings with marked edema of the body. ^Tlenal ini- 
tation" included cases with no edema and less marked 
urinary findings, while "toxemia** included the oases of 
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*More or less. fSan Francisco. 

TABLE 2. 

SuMMABY Showing Relation of Kidney Conditions to Eciampsia 

IN Cases Whebb Full Data Was Obtained. 



Eclamptic cases with nephritis before or after convulsions. . . 228 
Eclamptic cases with renal irritation only before or after 

convulsions 51 (18.2^) 

279 
Eclamptic cases with nephritis or renal irritation before or 

after convulsions (data not enough to classify) 127 

Eclamptic cases with no record of urinary findings 106 

514 

Non-eclamptic cases with normal urine 10,300 

Non-eclamptic cases with **nephritis" 196 

Non-eclamptic cases with **renal irritation" only . . . 787(7^) 
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'headache, vomiting, dim sight or abdominal pain (other 
than labor pain) near the time of delivery. 

Of the non-eclamptic cases in a series in which 10,360 
had normal urine, there were 196 cases of nephritis and 
767 of renal irritation. 

The full table shows the marked variations in the 
frequency with which these symptoms occur in different 
hospitals — depending probably on the care with which 
the urines are examined in each place. The colimin 
marked "eclamptics-urine recorded negative before 
convulsion" — is significant. The 4 cases recorded in the 
Boston Lying-in figures may possibly be accounted for 
by the careless work of students who do the out-patient 
work. The Johns Hopkins case is specially referred to 
by Dr. Little as a case where the only record of urine 
examination before the attack was the statement "urine 
negative." Dr. A. Brown's case was one in which the pa- 
tient's urine was free from albumin a week before the 
attack. Immediately following the examination, the pa- 
tient caught a severe cold and had temperature for sev- 
eral days prior to the eclampsia. The urine was not 
examined again until after the attack. That albumin- 
uria is a more frequent accompaniment of pregnancy 
than these figures indicate is well shown by the examina- 
tions of Little of Johns Hopkins and of Trautenroth. 
Their results are shown in Table 3. 

This makes it dear that the kidneys show the strain 
of the pregnancy and labor by an elimination of albumin 
in practically every case. In a vast majority of the 
cases there is nothing to show that this strain is signifi- 
cant of more than the similar appearance of traces of 
albumin and occasionally casts in the normal individual 
after exercise. Darling has shown that albumin enough 
to coagulate solid on boiling may result in the urine of a 
previously normal person from the prolonged strain of 
a boat race, and that practically all athletes show traces 
of albumin and casts after prolonged effort, even when 
accustomed to it. 
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The albumin may mark a pathologic condition of the 
kidney arising during pregnancy or the exaxjerbation of 
an old kidney lesion. The occurrence of albumin in 
large amount so constantly with eclampsia suggests a 
dependence of both on some common cause. Trauten- 
roth has shown that the death of the fetus in utero has 
stopped a marked albuminuria, and Strumer reports a 
remarkable case of a seventh pregnancy in a woman who 
had eclampsia in her second and fourth confinements. 
Her other pregnancies had been normal. At time of 
admission the urine was scanty and loaded with albumin^ 
both feet edematous, and she had headaches. A milk 
diet and 15 grains of thyroid extract a day resulted in 
the disappearance of all symptoms in 9 days, including 
the albumin. She left the hospital under protest, but 
was brought back 11 days later, having just had 3 con- 
vulsions. 



TABLE 3. 

Table of Statistics Showing Fbbqubnct of Albuminuria in 

Pebgnanct Where thb Subject Was Receiving 

Special Investigation. 



Urine in 


Pregnancy. 


Labor. 


vyoffOS ^» ••••• • 


Little ^ Johns 

Hopkins,) 

715 


Tranten- 

roth, 

100 


Little (Johns 

Hopkins,) 

560 


Trauten- 

roth. 

59 


Negative 

Albumin 

Albnmin and casts 
Casts, no albumin 


48.8^ 

10.1^ 

1.9^ 


50.55S 
45.5^ 


37.^ 
62.^ 
18. $& 


99^ 
28^ 



Little (Johns Hopkins) in Special Series of 100 Cases. 



Labor. 



Negative. 

Albumin 

Albumin and casts 
Casts, no albumin . 




10$G 



41* 



The occurrence of casts far more frequently in the 
urine of multiparsB than in primipane is a strong argu- 
ment against the renal origin of the eclampeia poison 
for 80 per cent, of the cases of eclampsia occur in primi- 
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parsB, according to Gterman statistics, where the prior 
kidney condition is more favorable. Lange finds also a 
common extra-renal cause for a number of the phenom- 
ena of the toxemia of pregnancy, particularly the al- 
bumin. He shows that the ordinary thyroid enlargement 
during pregnancy disappears under administration of 
thyroid, increasing again at the cessation of the treats 
ment. In the 133 cases examined for thyroid changes, 3 
were doubtful, 108 showed this enlargement, of whom 2 
only had albuminuria. One of these was nephritic, and 
none developed eclampsia. In the remaining 22 where 
there was no enlargement, 20 had albuminuria, 16 with 
casts, and 6 of these developed eclampsia. Lange removed 
one-fifth of the thyroid in 10 pregnant cats; 2 died in 
coma 23 and 38 days after operation, 3 had convulsdons 
23 and 25 days after operation. Of these 5, 3 had al- 
buminuria and fatty changes were found at autopsy in 
the liver and kidneys. No changes were noted in the 
other 5 cats during the pregnancy, but, on examination 
after they were killed, similar changes were found in 
the organs of 3. 

The theory on which eclampsia was first held to be 
dependent on kidney disease was, of course, this associa- 
tion of albumin with the attacks and the similarity of 
the convulsive seizures in eclampsia to uremic convul- 
sions. I have tried to make it plain that albuminuria 
is almost the rule in pregnancy, particularly at the time 
when eclampsia occurs, and that even severe nephritis 
and extreme albuminurias occur commonly without 
signs of eclampsia. Renal insufficiency with retention 
of toxic waste products, increased by the incident of 
pregnancy, was the explanation which arose from this 
conception of eclampsia. Urea naturally held the first 
place as the toxic agent, as it makes up so large a part 
of tissue waste and was so long associated with uremia 
as its cause. Because this view still lingers with some 
few, I have shown on diagrams the extreme variations 
in the excretion of urea in 3 oases of pregnancy — ^the 
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CHART 3. — Normal Case for Comparisons. 



Editor's Note : Since this yolume went to press, a duplicate of 
Chart 3, of Case 3, has been secured, allowing this insertion here 
while the book is being bound. Attention is called to the fact that 
the cases are mentioned at the top of the page in different order 
from that followed in detailed account. 
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first a normal case on full diet for comparison; the sec- 
ond a case of post-scarlatinal nephritis, with marked ede- 
ma and an amount of albumin varying from 0.1 per cent, 
to 1.6 per cent, in the last month of pregnancy and the 
month after it; the third, a case which had had eclamp- 
sia in two previous pregnancies and had a trace of al- 
bumin with cafits in this pregnancy. These last two cases 
were put to bed on a milk diet while these observations 
were made. The case which had previously had eclamp- 
sia also underwent this regime for three periods of 10 
days each during the earlier part of her confinement. 

Case 1. — Mrs. W. B. First pregnancy. Scarlatinal nephri- 
tis since childhood. Urine found, early in pregnancgr, to con- 
tain nearly 0.1 per cent, of albumin, with hyaline, granular and 
epithelial casts. The patient was brought to San Francisco 
and kept in bed and a diet given her, consisting solely of milk, 
for 4^ weeks before her confinement and for nearly a month 
after it. Chart 1 illustrates the gradual increase in the amount 
of albumin and the decrease in the urine and the urea, and 
their extreme variation. It shows further the striking in- 
crease in the urine and urea after confinement. That preg- 
nancy is a veiy severe tax on such a case there is no doubt, 
although this particular patient bore a second pregnancy two 
years later without having at any time over 0.1 per cent, of 
albumin. It is a significant point that on the days of free 
movements of the bowels, when the urine and urea elimination 
was low, the percentage of albumin increased strikingly, more 
than doubling on several occasions. 

Case 2. — ^IVIrs. L. (Chart 2). Has twice had eclampsia at 7 
months. Her urine at the beginning of the third pregnancy 
was foimd to contain but a minute trace of albumin and a few 
hyaline and granular casts. For periods of 10 days each, dur- 
ing the middle of the pregnancy, the patient was put to bed 
on a milk diet amounting to nearly 4 quarts a day, and esti- 
mations were made of the functional activity of the kidney in 
quantity of urine and urea eliminated. For a month before the 
confinement the patient was kept constantly in bed on the 
same diet. Here again it is shown that the urea relatively 
and absolutely diminished steadily up to the day of confine- 
ment, after which there was again a striking increase in both 
the total urea-nitrogen and percentage of urea. The patient was 
delivered without convulsions. 

Case 3. — Normal case. A normal case is charted for com- 
parison. The patient was on full diet. [Th-e chart of this 
case has been lost. — E3d.] 
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Two facts axe shown plainly : 

1. The urea diminished markedly before confinement, 
even in the normal case. In the other two cases it was 
reduced steadily for a month before pregnancy to at 
least one-third the normal amount and on certain days 
got as low as three grams. Both of these cases belong 
to the class of renal insuflBciency with retention of urea, 
but both were confined without convulsive manifesta- 
tions. 

2. They illustrate also the fact that after periods of 
retention the urea is usually correspondingly increased 
for a time. This has been shown also in hysterical 
anurias, where again no convulsions follow the long- 
continued retention of normal end produciss. 

These three cases will serve to show the extreme fal- 
lacy of the urea estimations as evidence of the nitro- 
genous elimination of the patient, for I have no doubt 
that the feces during these periods contained a relatively 
increased amount of nitregen and the urines themselves 
contained nitrogenous products in increased quantity 
in the form of ammonia, kreatinin and uric acid, as 
has been shown by Folin to be the case in normal per- 
sons whenever the urea is diminished. Folin shows, 
further, in a patient of his that had taken extremely 
little food for several weeks and no food for five days 
before the examination he made, that in 24 hours only 
125 c.c. of urine was passed, and this contained .85 
grams of nitrogen, and that only 14.7 per cent, of this 
total nitrogen was in the form of urea and 40 per cent, 
of it was in the form of ammonia. Normally 80 to 85 
per cent, of the total nitregen is in the form of urea and 
3 to 5 per cent, of ammonia. Folin quotes a still more 
interesting case from an analysis by Momer. This urine 
contained only 4.4 per cent, of the total nitrogen as 
urea, with 26.7 per cent, as ammonia. While no par- 
ticular deductions can be drawn from these cases, they 
serve to show that the failure of the kidney to eliminate 
nitrogen in the form of urea has no special significance, 
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that it depends entirely on diet and the amount of nitro- 
gen eliminated in other ways. In my own experiences 
I have the records of a case of pernicious anemia with 
chronic diarrhea where for months not more than 5 
ounces of urine were eliminated a day, but where intes- 
tinal sand consisting of uric acid was eliminated daily in 
enormous quantities. This diarrhea had gone on for 20 
years, and the woman died of pernicious anemia at the 
age of 72. So much for the influence of deficient elimi- 
nation of normal end products. I have not gone into 
the variations in the quaatity of kreatinin ammonia and 
uric acid, but the conditions under which they increase 
and decrease in urine in other pathologic states than 
eclampsia, without causing convulsions, render it most 
probable that they have nothing to do with this state. 
It has never been found that any one of them was con- 
stantly increased ill the blood of eclamptic cases. 

Developments in the study of metabolism brought two 
new theories of eclampsia in which the kidney played 
some part. The first was that conditions hold in eclamp- 
sia whereby normal end products of metabolism were 
not formed. The liver notably has attracted attention 
in this particular. Animals in which the Eck fistula 
had been produced, thus cutting off the function of the 
liver of destroying or converting certain toxins, died of 
severe intoxications. Xone of the known- intermediary 
products, however, have been found to be increased in 
the circulation or urine, so the theory has little to sup- 
port it. The second theory supposes from the analogy of 
B oxybutyric and diacetic acid intoxication in diabetes, 
which is itself due to a number of causes, that a similar 
production of abnormal and toxic end products occurs 
in eclampsia. Bearing out this theory it hag been shown 
definitely that the blood in pregnancy is more toxic than 
normal, and that this toxicity is further increased in 
eclampsia. All attempts to show an increased toxicity 
to the urine have thus far been unconvincing. The 
source of this increased toxicity of the blood is the pres- 
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ent point in dispute armong the legion of investigators 
of this subject. 

I will not review the subject here, but will state simply 
that the recent work of Schmorl, Dienst and Idepman 
calls attention to the fact that the placentae of eclamptic 
cases is commonly pathologic ; that there are large com- 
municating spaces found in these placentae ; that thrombi 
of placental cells are frequently found in the maternal 
veins (although they are found in non-eclamptics also) ; 
that the blood of the fetus' in eclampsia has a hemolytic 
action on the maternal blood, and, finally, that serum 
emulsions from dried placentae of eclamptics produces 
death in animals into whom it has been injected, whereas 
serum from normal placentae made in the same way is 
harmless. 

Brettaner reports an interesting case bearing on the 
placental origin of the toxin. A woman of 40 who had 
had 3 difficult labors, was seized with convulsions with- 
out premonitory symptoms at full tenn. Two children 
were bom, much asphyxiated, but they were resusci- 
tated. The placenta was single; 6 hours later the first 
child had a convulsion, followed in the next four hours 
by four more. Eight hours after birth the second child 
had its first convulsion, and nine others followed rap- 
idly before death ended the attacks. The mother^s at- 
tacks ceased with the birth of the children. 

This case led me to investigate, as far as I could, the 
question of the size and number of the placentae in twin 
pregnancies. It may be a coincidence, but in 3 cases of 
twin pregnancies, where the mother and at least one 
child had convulsions, the placenta was single. And in 
9 cases obtained from the records of Dr. Adelaide 
Brown-, the only two cases that had no noticeable albu- 
min in the urine during the pregnancy, were cases of 
double placentae. In the other seven cases, four had a 
large amount of albumin, three being regarded as criti- 
cal cases of the nephritis of pregnancy. 
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In carrying out the investigations as to whether the 
nervous system of pregnant women was more responsive 
to stimuli than non-pregnant women, it occurred 
to me that the experiments of Loeb on muscu- 
lar irritability might be applied with some inter- 
est to pregnant animals in the hopes that fur- 
ther light would be thrown on the question of 
convulsions. Loeb found that if the fresh gastroc- 
nemius of a frog were immersed in a solution of a 
sodium salt, the muscle will show immediate rhythmic 
contractions which cea^e when the muscle is immersed 
in a solution of calcium chlorid. He showed further 
that if the nerve alone be put into one of these salt solu- 
tions, the muscle begins to twitch in about five minutes 
and finally gets into tetanus. If the nerve be taken out 
of the solution, contractions cease. "Although this seems 
to indicate that the salts or other ions stimulate the 
nerve directly, it can be shown that they have only in- 
creased the irritability of the nerve, for when the nerve 
is brought in contact with any solid or liquid body the 
contractions of the muscles will be resumed.^^ In 
furtherance of this suggestion I undertook the following 
experiment : An isotonic solution of sodium citrate was 
injected into the peritoneal cavity of pregnant and non- 
pregnant guinea-pigs. No convulsions were produced 
in either set of animals by small doses, but increasing 
the dose or the addition of a small quantity of barium 
chloirid to the sodium citrate caused immediate general 
convulsions in the pregnant animals and frequently 
death in doses that did not affect non-pregnant pigs, 
even of smaller size. The details of ihese experiments 
will be published later. 

SUMMARY. 

1. Albumin is present in fully 80 per cent, of normal 
pregnancies. 

2. Albumin and casts are found in at least 30 per 
cent, of all pregnancies. 
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3. There is no reason to suppose that the renal con- 
dition thus revealed is the cause of eclampsia. 

4. That there is some connection, however, between 
the albuminuria and the extra-renal cause of the eclamp- 
sia is likely, in view of the nearly constant association 
of the two. 

5. It has been shown that neither any normal end 
product nor any known intermediary product of meta- 
bolism is the cause of eclampsia. 

6. It is reasonable to suppose that deficient thyroid 
or parath3rroid activity plays a part, at least, in some of 
the cases of eclampsia. 

7. There are probably several causal factors to the 
separate or concomitant action of which eclampsia seems 
to be due. 

8. The most significant experimental work done up 
to this time points to the fact that in the placenta is 
formed the toxic substances which probably are responsi- 
ble for eclampsia. 

9. There is good evidence that these same substances 
are, in all probability, the causes of the headache, edema, 
abdominal pain, and particularly the albuminuria pres- 
ent in non-eclamptic and non-nephritic cases. 

10. The nervous systems of pregnant women are in an 
abnormally sensitive condition. Their blood has been 
shown to be abnormally toxic. There is no conclusive 
proof of an increased or diminished toxicity of the 
urine. 

11. My own experiments have shown that the muscles 
of pregnant guinea-pigs can be thrown into convulsion 
more easily than those of non-pregnant animals. 



THE DIETETIC TEEATMENT OF NEPHEITIS. 



F. C. SHATTUCK, M. D. 

BOSTON. 



So powerless are we directly to influence the kidneys 
by drugs that diet becomes of prime importance in onr 
efforts to do our best for patients suffering from dis- 
ablement of these organs, which play so leading a r61e 
in excretion. 

The principle which should guide us may be expressed 
in one word — ^rest, provided that we remember that in 
the living body rest is a relative term. Absolute rest, 
as evidenced by cessation of the output of the kidneys, 
means death before many days. By rest we mean here, 
of course, such limitation of demand as may promote 
either complete restoration of functional activity, or 
such measure of it as may be possible, together with 
maintenance of the same for the longest possible time 
and without injury to the body as a whole or to its other 
important constituent parts. 

Acute nephritis is of all grades of intensity, varying 
from a trivial process, the only danger of which is lest 
it become chronic, to one which totally and suddenly 
disables the kidneys. It is probably neariy always the 
result of an infection in which the kidneys may bear 
the brunt of the poisoning or may participate in a 
wide-spread disturbance, perhaps early, but more often 
later, in the course of the disease. 

For twenty-five years it was almost universally con- 
sidered the best practice to give a rigid milk diet in 
these cases and to force water. Water, of which milk 
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is, of course, largely composed, was regarded as the beet 
diuretic. Milk, moreover, contains, in an easily assim- 
ilable form, every nutritious principle necessary for the 
maintenance of life. The idea underlying the large in- 
gestion of water was to scour the blocked tubules. But 
we have learned of late years that in many cases the 
main trouble lies behind the tubules in the glomeruli, 
the incapacity of which to filter is, in the acute stage, 
more likely to be increased than diminished by increas- 
ing the blood mass and blood pressure. 

Experience teaches us that recovery, often complete 
and lasting, is the rule in acute nephritis provided that 
a brief danger period can be tided over. Starvation is, 
therefore, now considered the best dietetic treatment of 
acute nephritis, absolute starvation for a few days in 
the severe cases with very scanty or suppressed urine and 
edema of rapid onset and growth. In cases of less se- 
verity, the kidneys allowing the passage of water and 
dropsy not increasing, about a quart of milk can be given 
daily and the needs of the system eked out by cereals 
and fats in moderate amount. The phosphoric acid in 
the milk which may be difficult of excretion can be pre- 
cipitated in the intestine by the addition of small quan- 
tities of calcium carbonate, as suggested by von Noor- 
den, who also acutely calls attention to the inconsistency 
of those who absolutely prohibit alcohol but permit 
koumyss and matzoon. Moderate quantities of alcohol 
do no harm, he believes, though he seldom uses it. The 
quantity of food is to be guaged by the degree of kidney 
disablement as measured by the amount of urine rather 
than by the amount of albumin, the state of nutrition 
of the patient and his gastro-intestinal digestive power, 
all combined. As convalescence advances the quantity 
and variety of food should be increased, including pro- 
teids. Animal broths are almost the last things to be 
allowed, containing little of nutritive value but extract- 
ives, which are dangerous to those liable to renal intoxi- 
cation. 

From a practical point of view the dietetic manage- 
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ment of acute nephritis and of acute exacerbations of 
the chronic forms is essentially the same. The general 
condition of patients suflEering from the latter may not 
tolerate as complete or prolonged starvation as may be 
safe in the former. 

We have learned in these latter days that our knowl- 
edge of the real pathology of nephritis is more limited 
than we once thought it to be and that consequently our 
classification of its forms is as unsatisfactory as it is 
tentative. The clinician who, discouraged by his fre- 
quent failure to apply the classification of the patholo- 
gist to practice, makes a classification mainly on clin- 
ical lines, does not help matters much. For our present 
purpose, therefore, I shall divide the chronic cases into 
two classes — those cases with and those without dropsy. 
The second class is chiefly made up of the arterioscle- 
rotic and other cortically atrophied kidneys in which 
dropsy is conspicuously absent as long as compensatory 
left ventricular hypertrophy is present. In cases of 
chronic nephritis with dropsy, especially if the dropsy 
is mainly of cardiac origin, limitation of liquids is im- 
portant as a rule. 

As far as diet alone is cgncemed the chief, if not the 
sole, diflEerence in the treatment of dropsical and non- 
dropsical cases lies in the degree of limitation of liquids, 
including water. In some cases, and in some stage of 
any case water may be excreted with diflBculty by the 
kidneys and, if the myocardium be at all insuflBcient, 
increasing the blood mass merely increases the load of 
the already overburdened heart. 

In the chronic cases we have, as a rule, little hope of 
true recovery and yet we now and then see such a case 
as this. A young woman who has had renal albumin- 
uria for more than a year marries. She is cautioned 
with regard to pregnancy. She nevertheless becomes 
pregnant before long, passes through it and labor suc- 
cessfully, loses her albuminuria, has a second child and 
remains absolutely weU some years later. In other 
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cases^ apparently of the so-called parenehymatotifi or dif- 
fuse type, we note the maintenance of apparent per- 
fect health in combination with a highly albuminons 
and cast-rich urine for years and years. Apart from 
these exceptions, however, our aim must be to enable 
the patient to tolerate his disease as long and as com- 
fortably afi possible. Thoughtful attention must be 
given to the body as a whole, and its nutrition. What 
doth it avail a man to gain sound kidneys if he lose his 
life? This means careful individualization of our cases 
and the effort in each case to adjust the amount, quality 
and variety of the food to the needs of that particular 
case at the given time, according to the stage and in- 
tensity of the renal process, the condition of other or- 
gans and of the whole organism. The best place for 
printed diet lists so kindly furnished us by the manufac- 
turers of dietetic preparations for Bright^ s disease, dia- 
betes, gout and other entities, is the fireplace. The phy- 
sician should be his own prescriber of food as well as of 
drugs. 

The exercise of that form of common sense which, if 
the ideal be not obtainable, knows how to recognize and 
secure the best regimen and mode of life possible for the 
case in hand is no mean help. 

In cases with dropsy, with a strictness largely pro- 
portional to the degree thereof, a relatively dry diet is 
advisable. In the cases of contracted kidney, including 
the "gouty kidne/^ of the English, I am inclined to 
think von Noorden -right in his opinion that we have 
erred in the past in forcing water, even in the absence of 
dropsy, thereby endangering the compensatory hyper- 
trophy of the left ventricle, on the maintenance of which 
life often depends more than on the kidneys, to the 
slow wasting of which the system has a chance to accom- 
modate itself. 

It seems to me that the main service which von N"oor- 
den has rendered is his cogent advocacy of the limita- 
tion of liquids. The pendulum had already begun to 
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swing away from an exclusive milk diet in chronic cases^ 
at least, before his views became common property in 
this country. His varied diet with a fair amount of pro- 
teid is in all essentials the same as that which I have 
advised my patients and taught my students to follow 
for at least fifteen years past. I never could see anything 
in the ban put on red meat save an ingenious mode of 
limiting the amount of meat. He who eats no meat 
save practically the breast of chicken eats very little, 
and less as time goes on, so weary of it does he become. 
Is it not better to talk straight as well as to think 
straight? I have long been in the habit of allowing my 
chronic nephritics meat of any color they please once 
a day, with fish or eggs at the other meals. As to 
amount I believe that the best results are to be attained 
only by study of the special case. We have all seen 
cases in which nephritis has been overlooked for some 
reason or another and which were sufiEering from too 
much food of all kinds. But I am sure that I have seen 
more patients with recognized nephritis suia^ering from 
an insufficiency than an excess of proteids. Cooking 
should be simple. Spices and condiments may be un- 
desirable and their prohibition involves no hardship, 
at all events. Green vegetables and fresh fruits in their 
season are almost without exception permissible, nay de- 
sirable. The more perishable fruits, such as peaches 
and berries, which have traveled long distances to mar- 
ket, are apt to be poor things for anybody. Varieties 
are selected with more reference to their appearance on 
arrival than to their digestibility or palatability. I note 
that von Noorden forbids celery. I do not know how 
things may be now, but when I studied in Germany 
thirty-odd years ago the only form of celery I ever saw 
on the table was the root. In this country I have seen 
only the stalk, which, either in the raw or cooked state, 
I can not think detrimental to nephritics. 

The red meat calls up another fad — ^that of the avoid- 
ance of water with meals. Its true purpose may orig- 
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inally have been to limit alike food and drink and thus 
to reduce weight. But many persons have got it into 
their heads that water between meals is no longer water. 
The interdiction of red meat and of water with meals 
may be an easy way for the physician to attain a certain 
end. But the easy way is not always the best way, and 
I believe that we serve our patients, humanity and our- 
selves better if we avoid shibboleths, even if the so doing 
involves trouble and time. 

Many women and some men seem to have nothing 
better to do than to exchange confidences — ^if those 
things can be called confidences which are openly talked 
of in street cars or in places of public amusement — as 
to their ailments, their physicians and their remedies. 
I recall a story which I heard of the late Dr. H. J. Bige- 
low, the great surgeon. A woman sent for him and 
talked for more than half an hour without interruption 
from him. When she had concluded he remarked: 
"Well, as near as I can find out, you have sent for me to 
ask whether a remedy which Dr. A. prescribed for Mrs. 
B. for a complaint which you have not got would be 
good for you.^^ This woman had the sense to refer the 
question to her physician. Some have not, but go ahead 
and take the remedy. The practice of medicine is even 
to-day more of a black art than it would be if physicians 
always thought clearly and took the^ trouble to explain 
principles broadly to their patients. Of course, our 
knowledge is most imperfect and we must often base 
our action on half or quarter truths, even on what is not 
the truth although we believe it to be such at the time. 
But let ufi recognize that a fraction of truth is but a 
fraction, and bear in mind the saying credited to the 
late Speaker (Tom) Eeed — "People say truth is simple: 
half truths are simple but the whole truth is the most 
complicated thing on God^s earth.'^ 

I have no personal experience with the restriction of 
salt in the diet of nephritics. The investigations of 
Vidal, Javal, Lemi6rre Kovesi, Rothe-Schultz, Strauss 
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and others make it certainly desirable that further clin- 
ical evidence be acquired as to its value in kidney disease 
with dropsy. While the reports of the many observers 
are by no means unanimous, the evidence in favor of a 
low sodium chlorid allowance is sufficient to make us 
ask for more light. I am only too conscious of the 
sketchiness of my remarks on this important subject. 
The imperfection of our knowledge and the size of the 
subject render it impossible, for me at least, to qualify 
or to go into minute detail. Principles are more im- 
portant and of chief concern to us here. 

The leading ones pertaining to the dietetic treatment 
of nephritis may be stated somewhat as follows: 

1. Such control as we may have to-day of nephritis 
lies in diet and mode of life rather than in drugs. 

2. Such drugs as are useful are so in their effect on 
the general organism or on the heart rather than on the 
kidneys directly. 

3. In all cases of nephritis our broad aim is to spare 
the kidneys unnecessary work, not forgetting that the 
urinary is but one of the systems which comprise the 
body. 

4. In acute nephritis, as well as in acute exacerba- 
tions of the chronic forms. Doctors Diet and Quiet 
should work together. Starvation for a few days, pro- 
portional to the intensity of the process and the strength 
of the patient, is the keynote of the dietetic manage- 
ment. 

5. In the chronic forms we seek to lengthen and 
lighten life, an aim often largely within our power of 
attainment. Especially in the contracted form of kid- 
ney disease many years of life, much of the happiness 
which comes from achievement, days and nights of com- 
fort, may hinge on our skill in adapting sound princi- 
ples to the particular case and in securing the co-opera- 
tion of the patient in carrying out the same, persist- 
ently, not spasmodically. Dietary restriction should be 
in the main quantitative rather than qualitative. Alco- 
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hoi in moderation is not necessmly a poison and may 
be an aid to digestion. 

6. The excess of proteid, not proteid in itself^ is 
harmful to the chronically sick kidney. 

7. A varied is more likely than a monotonous diet to 
promote the manufacture of good blood and thus to 
promote good nutrition of the body in general and of 
the myocardium in particular. 

8. The amount of albumin is la itself no guide as to 
the extent of dietary restrictions. 

DISCUSSION 

017 PAFEBS OF DBS. STENGEL, EMEBSON, BBOWN AITD SHATTUCK. 

Db. John A. Witbebspoon, Nashville, said that for a num- 
ber of years he has been very much impressed with the re- 
parative and recuperative powers of the kidneys. It has been 
taught, he said, that the kidneys have but little reparative 
or recuperative powers and yet many physicians have wit- 
nessed the disappearance or subsidence of conditions at the 
bedside, and of the pathologic findings. Everything must be 
taken into consideration before the physician makes a posi- 
tive statement, or gives a positive diagnosis. No man can 
depend on the clinical findings alone at the bedside. The suc- 
cessful man will have to rely in all his cases largely on what 
he finds by a comprehensive view of the entire situation. In 
no character of cases is this more necessary than in the 
consideration of kidney lesions. Dr. Witherspoon has been 
impressed with the fact that many men are in too big a 
hurry and rush through their diagnosis too rapidly. In kidney 
cases above all the quantity of the urine in the twenty-four 
hours, with repeated test microscopically and chemically of 
the urine in many cases will make a diagnosis. One can 
not jump at conclusions as is often done by the simple 
finding of albumin and casts. The rapidity with which some 
men make their diagnoses is to be censured, he said. More 
time should be taken in the examination of these patients. 
Many cases diagnosed as Bright's disease are not really that 
disease at all. Many prognoses would be changed if the cases 
were watched a sufficient length of time. In the management 
of the cases one should be able to recognize the danger sig- 
nals even when the patient is apparently getting along com- 
fortably. The process may be an insidious one or a stormy 
one, but there are certain things that should serve as danger 
signals, such as the uremia and evidences of cardiac changes. 
The heart is responsible for many of the troubles that arise 
with broken compensation, or when the hypertrophied left 
ventricle gives away. If the physician early recognized these 
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danger signals, such as twitching of the muscles, or irreg- 
ular or dilated pupils, or changes in the quality or quantity 
of the urine and other signs he would be able to prevent many 
of the subsequent dangers. Dr. Witherspoon said that medi- 
cine plays but a small part in the treatment of disease, and 
less in the treatment of kidney disease than in any other. In 
these cases success will depend chiefly on regulation of diet 
and on the general management. 

He believes that many men have been much weakened in 
their vital resistance and in their muscular powers by im- 
proper dieting, resulting in malnutrition, especially such diet- 
ing as was prevalent years ago. It is horrible to contem- 
plate. Many of these patients with chronic nephritis may 
live for years if they are not scared to death. He cautioned 
against allowing the patient to pay more attention to the 
taking of medicines than to the sanitary surroimdings. H<e has 
had patients say to him: ''I have missed taking a dose of 
your medicine," and he really wished that they had. 

Db. W. OphI^ls, San Francisco, stated that at the path- 
ological laboratory of Cooper Medical College, he and his 
assistant have been interested in studying the relation be- 
tween albuminuria and nephritis and his assistant. Dr. Wm. 
Osmers, has carried on a long series of investigations of the 
urines as a routine measure in autopsies. With the findings 
in the urine and the actual microscopic condition of the kid- 
neys noted, they were compared. The investigation brought 
out very much the same facts as mentioned by Dr. Emer- 
son. Their exjperience. Dr. Ophiils staid, certainly shows 
that even a large amount of albumin and casts of any kind 
may be present in the urine and still, besides chronic passive 
congestion, no lesions can be recognized at autopsy, either 
with the naked eye or with the microscope. That is to say, 
in a large number of the cases the urine showed a considerable 
amount of albumin and casts in large numbers and all va- 
rieties, without inflammatory lesions in the kidney to ac- 
count for them. This plainly shows what a difficult matter 
it is to distinguish between the last stages of heart disease and 
the last stages of kidney disease from an examination of the 
urine alone. They also found how difficult it sometimes is 
to recognize even acute kidney lesions by an examination of 
the urine. In chronic cases urinary analysis often revealed 
very little, especially in instances where but one examina- 
tion was made; so that from the pathologic side it must be 
emphasized that an examination of the urine alone either 
once or when done repeatedly is not sufficient to make a 
proper or conclusive diagnosis of the existing conditions. So 
far as classifying the various types of the disease is con- 
cerned Dr. Ophflls agreed with Dr. Shattuck that physicians 
must adhere after all to an anatomic classiflcation. As to just 
what this classification should be he is as yet in doubt. He 
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is sure, however, that it should be bas^d not so much on the 
minute liistologic details but on the grosser features of the 
disease. A very good sign of what we may be coming to 
is shown by the report from the Johns Hopkins Hospital, 
showing that they are attempting to classify their cases of 
nephritis according to anatomic lesions; they have returned 
to the oldest anatomic classification, that we possess distin- 
guishing between the large white kidney and the small red 
one. 

Db. L. Duncan Bulkley, New York, related his own case, 
in 1869 he had a very severe attack of acute nephritis. He 
was attacked suddenly and the urme became as black as 
coffee, thick and solid. He was sick a number of months 
and was compelled to give up his hospital work. He went 
to the country. Since then he has had three or four acute at- 
tacks, the most severe being eight or ten years ago, when 
going through the Yellowstone Park. Then the urine was 
black as coffee, thick and solid. For a few days he took abso- 
lutely nothing but milk and then he went to Vancouver and 
dieted more or less. The plan of treatment he advocates 
is the taking of pure warmed milk, perhaps a little diluted, 
one or two hours before eating. He never takes milk with 
his meals. From that time to this, i. e., for twenty-five 
years or more, during six days in the week, he consumes a 
quart of milk a day and takes a moderately fair diet. One 
goblet of milk is taken at 12:30 and three goblets after 
11:30 at night. The milk should be taken between meals 
and at the temperature of the body so that it can be ab- 
sorbed immediately and pass into the lacteals, etc. When 
Dr. Lambert examined Dr. Bulkley for insurance, he said 
that he would live fifteen years; that time has expired some 
time ago. Dr. Bulkley has been refused several times by 
life insurance companies because of the presence of so much 
albumin in the urine. He has had several policies granted 
him, however, because before going for examination he has 
been careful for a few days or weeks. He believes that it is 
of immense importance to know just what the kidneys are 
doing day by day, and week by week. He has a number 
of patients whose urines are tested day by day. He has 
the entire quantity of urine passed in the day examined in 
order that he may know the absolute quantity in ounces 
that is passed and which enables him to mark out the co- 
efficient of the solid ingredients, a thing which he considers 
to be of more importance than knowing exactly the exact 
quantity of albumin. One should know exactly whether 
or not the patient is passing from the body in twenty-four 
hours his equivalent of solids. 

Dr. G. V. McCaskey, Fort Wayne, Ind., said that he thinks 
that those who have given the dietetic treatment of chronic 
nephritis careful attention are almost a unit in regard to 



147 

the necessity of properly feeding these patients. Several 
years ago he became especially impressed with the fact that 
they were underfed. Patients went to him emaciated and 
weak from the long continued use of toast and slop diets. He 
then began cautiously to experiment with more substantial 
diets, gradually introducing liberal quantities of meat. The 
effects on albumin excretion, casts and the general symptom- 
atology of the case was carefully observed, and these pa- 
tients were found not only not to do worse, but to do better 
in every respect. It is not the color of the meat which is the 
proper criterion, but its digestibility. No general rules can be 
laid down with regard to the absolute quantity of meat to 
be given, but he has been in the habit of making a sort of 
test by giving such a patient a full meal of meat; and if the 
urea output goes up sharply, it proves to his satisfaction 
the existence of such a degree of renal capacity as will 
justify such a diet. He referred to the importance of pay- 
ing especial attention to the gastrointestinal tract. He thinks 
it is not saying too much to affirm that in a large propor- 
tion of the cases of chronic nephritis, the disease is caused 
by toxins absorbed from the gastrointestinal tract. The 
therapeutic importance of this fact is obvious. In many 
cases the stomach and intestines should be carefully inves- 
tigated by chemical and microscopic methods, and in many 
the patient will be greatly benefited by suitable local treat- 
ment of the morbid conditions thus revealed. With regard 
to Dr. Brown's paper Dr. McCaskey does not feel con- 
vinced from the data he presents that the kidneys are not at 
fault in the causation of eclamptic seizures. Of course, 
there are many other factors, but the increased toxicity of 
the blood is best explained by inadequate renal function, 
assuming, of course, the increased formation of toxins. This 
does not necessarily mean organic renal disease, for the real 
trouble may be cardiac or vasomotor. Dr. Emerson said 
that in the degenerative lesions of chronic renal disease 
the albumin persists longer than the casts. His conclusions 
are based on an extensive series of cases in hospital practice. 
Now, if they are to be accepted, it seems to Dr. McCaskey 
that a logical inference is that albuminuria is a more import- 
ant indication of degenerative renal disease than the pres- 
ence ' of casts. 

Of the tests for albumin, he prefers the use of the Janret 
reagent as the initial routine test in all cases. The formula 
for this is: Hydrarg. bichlor., 1.35 gms.; potassium iodid., 
3.32 gms.; acid acetic, 20.00 cc; aquse, 64.00 c.c. All forms 
of proteids respond to this test, and can be excluded at once 
if a negative result is obtained. If the result is positive, then 
other tests such as those described by Dr. Stengel can be 
used to determine its clinical significance. Dr. McCaskey re- 
ferred to the statement in the abstract of Dr. Councilman's 
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paper, printed in the program: "Interstitial changes in the 
kidney are secondary to injury of the parenchyma." He said 
that this statement should not pass without comment, because 
it tends to convey an impression which the author certainly 
does not intend, that interstitial nephritis is usually the re- 
sult of the parenchymatous form which is not in accordance 
with the facts. 

Db. Woods Hutchinson, Portland, Ore., said that the 
thing we most need to-day is to get a clear conception of 
the fact that Bright's disease is not primarily a disease of 
the kidney; its causes exist outside of that organ. In many 
cases the kidney trouble is the localized result of a gen- 
eral arteriosclerosis or fibrosis, and this is usually due to the 
presence of toxins in the blood. We can more and more trace 
this as a cause of nephritis and we are less and less over- 
looking influenzas, summer diarrheas, ptomain-poisonings, 
etc., as causes. Whenever there is this toxic condition the 
kidneys suffer chiefly from their attempt to eliminate. He 
believes that the importance of albumin and casts has been 
greatly exaggerated. Really the amount of albumin found in 
the urine is an unimportant consideration. It is never a 
symptom of inflanunation and the important question is, what 
is the cause of this intoxication? He believes that food has 
very little to do with its production and yet we have taken 
milk as the food in Bright's disease. Milk is an admirable 
food, blameless and innocent, both in the color and in its 
association with childhood days, yet he believes it is danger- 
ous in nephritis because of the heavy percentage of work 
that is thrown on the kidneys, as von Noorden has shown, 
in proportion to its nutritive content, more so than by any 
other food. It also swarms with bacteria. In milk shakes, 
and milk punches the real danger is often from the milk 
rather than from the alcohol. Although red meat has both 
the color and attractiveness of sin, yet its actual nutritive 
value is probably more than that of any other food in pro- 
portion to the work it throws on the kidneys. With re- 
gard to any diet this must be remembered. The kidneys are 
there for their own benefit, as well as for ours. What we call 
excretion or elimination they call feeding. A nitrogenous 
diet is necessary for the proper nutrition of the kidney 
cells, and we lower their vitality, as well as that of the body 
generally, when we cut it off or reduce too low. Any diet that 
diminishes the amount of fermentation in the intestines of 
the patient and builds up his strength is the diet that is best 
fitted in cases of nephritis, regardless of whether it be pro- 
teids or carbohydrates, alcohol or milk. 

Db. a. p. FEtANCiNE, Philadelphia, referred briefly to work 
being done by Dr. Joseph Walsh of the Phipps Institute of 
Philadelphia, in reference to nephritis occurring in those dying 
of pulmonary tuberculosis. In all 53 cases have been ex- 
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amined, both macroscopically and microscopically. The kid- 
neys were sectioned as usual, described and then further cut 
up. Anything abnormal found was blocked and studied 
microscopically. From twelve to one hundred microscopic 
specimens were studied in every case. Frequent and accurate 
examinations of the urine were also carried on from the 
time the patients entered the wards. Often the urine analy- 
sis was negative, while the kidneys showed a pathologic ne« 
phritis. The findings are mainly pathologic. He referred to 
the more important facts. The following is a tabulated list of 
results : Normal, 1 ; congestion, no tubercles, 3 ; cloudy swelling, 
scattered tubercles, 1; toxic nephritis, no tubercles, 4; toxic 
nephritis, scattered tubercles, 10; parenchymatous nephritis, 
no tubercles, 7; parenchymatous nephritis, scattered tuber- 
cles, 8; interstitial nephritis, no tubercles, 1; interstitial 
nephritis, scattered tubercles, 4; diffuse nephritis, no tuber- 
cles, 2; diffuse nephritis, scattered tubercles, 6; cloudy swell- 
ing, scattered tubercles, amyloid degeneration, 1; parenchy- 
matous nephritis, scattered tubercles, amyloid degeneration, 
1; ulcerative tuberculosis of kidneys (surgical kidneys), 2; 
scattered tubercles, 1. Thus 34 of the cases show typical 
tubercles. From the above results of careful examination it 
may be seen that nephritis in tuberculosis is common. This 
occurs usually in the form of parenchymatous or toxic neph- 
ritis, though other forms are not infrequent. Normal kidneys 
in connection with tuberculosis are rare. Glomerulo-nephritis 
or hemorrhagic nephritis was never found. Tubercles were 
diagnosed as such, only when they showed caseation and giant 
cells. Thus of the above series 64 per cent., or nearly two- 
thirds of the cases, showed miliary tubercles. This is a new 
and important discovery. 

Dr. James J. Walsh, New York, said that physicians suc- 
ceed in doing something for their patients just in proportion 
to their early recognition of disease and the use of curative 
and prophylactic measures, to prevent its further progress. 
The reason why in recent years the death rate from tuber- 
culosis has been so greatly reduced, is that physicians have 
learned to recognize the very earliest stages of the disease. 
Many of the patients who are now sent to sanitaria, a few 
years ago would have been pronounced by most physicians to 
have nothing serious the matter with them, so slight are the 
signs of tuberculosis. Indeed, at the present time, the cry 
of the specialist in tuberculosis is that more patients are 
not saved, because the family practitioner has not learned to 
value at their full significance the earliest signs of the affec- 
tion. The same thing is true with regard to most of the 
diseases which the medical man has learned to turn over 
in recent years to the surgeon. It is because appendicitis 
can be recognized before it produces general peritonitis, and 
because gallstones and ulcers of the stomach are consid- 
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ered as worthy «of early surgery, that the death rate from 
these diseases is reduced. If nephritis which has come in 
recent times to occupy something of the place that tuber- 
culosis held a generation ago, could be recognized during its 
early stages, then undoubtedly the cure, or at least the pro- 
longation of life with this disease, could be secured as it is 
in tuberculosis. The kidney symptoms of nephritis are by 
no means the first to manifest themselves. The urinary 
symptoms are only manifestations of a local change in the 
kidney, which has been evident, however, by symptoms from 
other parts of the body for some time before. It is these 
early symptoms of constitutional affection, that will event- 
ually lead to the severer forms of nephritis that physicians 
must try to recognize. There are undoubtedly some clinical 
symptoms of these earlier manifestations. When the tox- 
ins that are eventually to work serious damage on the kid- 
neys are originally absorbed from the digestive tract, they 
produce only a high tension pulse and a tendency to the 
disturbance of the heart action. This high tension pulse 
can be observed in the arteries, and the subjective symptoms 
of it a fluttering heart with a tendency to the heart beats 
making themselves felt during a good portion of the day, 
and especially during severe exertion, not infrequently bring 
patients to physicians before there are any urinary mani- 
festations or at a time when the symptoms in the urine are 
so slight as scarcely to attract attention. There seems to 
be no doubt that much of the nephritis that is seen is due to 
the fermentative disturbances in the intestinal tract, which 
disturb digestive processes. Constipation has become such 
a common ailment in modern times that a medical wag said 
not long ago that perhaps it is leading and light that our 
people need, but it seems more probable that laxative and 
licorice powder are about what they want. As the result 
of these intestinal disturbances, a certain amount of tox- 
emia is not at all unusual and whenever there are symp- 
toms that seem to point to disturbance of arterial tension 
and of heart action, in connection with it, the question of pro- 
phylactic treatment so as to prevent the development of 
nephritis should always be considered. Here is where the 
only hope in the medical treatment of Bright's disease 
seems to lie. 

Db. Frank Billings, Chicago, said that our conception 
of nephritis may be compared with affections of other end 
organs of the body, especially the eye and brain. We know 
that the eye may be affected by local conditions or because 
of some general bodily defect; thus vision may be disturbed 
through local disease of the eye, which does not depend on 
any systemic condition. Vision may be disturbed through 
local conditions of the eye which are due to some systemic 
condition, and again vision may be disturbed without a dis- 
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ease of the eye, but because of some systemic diseases, a brain 
condition. If one should attempt to treat the loss of vision 
without a diagnosis of the causes of the disturbance, it would 
be irrational. So of the kidney, another end organ may be 
diseased locally by inflammation or degenerative changes 
which are manifested by albumin and casts in the urine, 
without any systemic disturbances. The seriousness of the 
condition would then depend on the degree of kidney dis- 
ease. The kidney may be involved in a systemic disease as a 
secondary process or as a part of the general disease. The 
kidney may be much or little affected, the seriousness of the 
condition often depends on the cardiovascular status. A 
general disease may exist with cardiovascular changes in 
which the kidney may be little or not at all involved, as is 
evidenced by a urine that is practically free from albumin 
and casts and yet the individual may be as thoroughly a 
subject of Bright's disease as if the urine contained albumin 
and casts. It is the failure to recognize the diseased condi- 
tions of other organs of the body when there may be evi- 
dences of disease of the kidney, as evinced by the presence 
of albumin and casts, that has resulted in an uncertainty as 
to the management of kidney disease. Drugs may be in- 
dicated in certain of these conditions and the food indicated 
may be entirely different in each of the conditions named 
above. He said that physicians generally must agree with 
Dr. Shattuck in his ideas of diet in Bright's disease. 

Dr. John H. Musses, Philadelphia, emphasized especially 
what had been said regarding the classification of nephritis, 
and the forms of Bright's disease. He also called attention 
to the importance of making a complete chemical analysis of 
the urine, a physiologic study, in order to lay down proper 
lines of dietetic management, as a study of the nitrogen 
output, and a study of the elements found that are second- 
ary to putrefactive changes in the intestinal tract. The im- 
portant statements made by Dr. Emerson, he said, should 
give rise to much reflection, and especially the statement re- 
garding "showers." In one or two instances after the use of 
salt solution, in cases of interstitial nephritis. Dr. Musser 
had an opportunity of seeing these extraordinary showers 
occur. Physicians should not make a final diagnosis in ob- 
scure cases of alleged Bright's disease unless the patients 
are in bed a certain length of time, and the urine examined 
under such conditions, as well as after exercise and perhaps 
after various modifications of diet. Finally, he questioned 
the conclusions that have been drawn from an examination 
of the urine taken after death. At this agonal period changes 
occur in all secretions, even though there is no pathologic basis 
for them. 

Dr. M. H. Pussell, Philadelphia, sounded a note of warn- 
ing. He said that it is unquestionably true that the pres- 
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ence of albumin and casts in cases of arteriosclerosis is 
simply a part of the general arteriosclerosis, and it is per- 
fectly right that it should be so recognized. It is equally 
true that albumin and casts in large quantities may occur in 
many conditions without there being a true nephritis. If 
it is shown that albumin and casts occurring in the urine 
does not mean a nephritis, he is afraid that many general 
practitioners of medicine will say, **Why examine the urine 
at all?" It is of the greatest importance that albumin be 
looked for in a routine manner in much the same way as 
the heart, lungs and arteries are examined in every case. 
The presence of albumin and casts does not mean necessar- 
ily the presence of a nephritis, but they are danger signals, 
and if we do not examine the urine carefully, we will not be 
aware of their presence. 

Db. L. Lerot, Nashville, said that while there is a possibil- 
ity of giving too much attention, or of placing too much con- 
fidence in, urinary examinations, still the present tendency to 
disparage their value is not in keeping with the highest and 
best work, and the general practitioner is liable to go to 
extremes and to disregard these findings. Dr. Leroy believes 
that it is rather a step backward and not a step forward. 
The finding of albumin and casts does not necessarily mean 
that the kidneys are not diseased, nor does it mean that they 
are. He thinks that the future classification of nephritis will 
be, as Dr. Billings has suggested, not on the microscopic find- 
ings, not so much on the gross anatomic appearances, as on 
the etiology. Arriving at a prognosis in the presence of rela- 
tively small amounts of albumin and casts is one of the most 
difficult things and this may be a possible explanation of the 
work Dr. Leroy has been doing during the past two years in 
examining portions of the kidneys. Frequently he has found 
a large percentage of the kidney in good condition, whereas 
certain of the pyramids were in an advanced stage of degen- 
eration. Yet there was sufficient kidney not involved to carry 
on the work fairly well. With regard to the treatment by 
diet he has found that the use of boiled meats gives the best 
results. Boiled meat approximately has as much nutritive 
value as the unboiled and the process of boiling gets rid of 
the extractives which are more irritating than useful. 

Dr. J. A. LiCHTY, Pittsburg, Pa., said that it seems to him 
that we are coming to the turning of the way. We must look 
in a different direction for the basis of a diagnosis. Physi- 
cians should hold to what they have already gained during the 
past years and add to that some information which might 
come by a study of blood pressure. He is surprised that the 
study of blood pressure has not been taken up in this discus- 
sion. The sphygmomanometer will yield information in 
many cases in which the examination of the urine appears 
to be misleading. He mentioned two cases which he saw re- 
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cently. One patient was a man 60 years old, who was thrown 
from a street car and sustained considerable shock, and did 
not recover as rapidly^ as Dr. lichty thought he should. The 
urine appeared normal. On taking the blood pressure it was 
210 and that aroused suspicions that there was more than the 
results of the accident to contend with. About the same time 
a pregnant woman consulted Dr. Lichty. Her urine contained 
casts and an abundance of albumin. The man had a high 
blood pressure, but no albumin or casts, and he grew gradu- 
ally worse, and thirty or thirty-five days later he had con- 
vulsions and died. Here was an instance of a man having a 
nephritis and yet no albumin or casts. The woman had a 
blood pressure of only 110, with an abundance of albumin. and 
casts, and went through her confinement without any sus- 
picious symptoms; after her labor the urine was perfectly 
clear and she was perfectly well. These two cases show very 
definitely the value of the sphygmomanometer in the diagno- 
sis of nephritis or Bright's disease. The direction of study now, 
Dr. Lichty believes, should be more toward blood pressure and 
probably the infections. 

Dr. Alfred Stengel, Philadelphia, declared that the matter 
of classification of nephritis has been discussed time and again, 
and it i& apparent that no classification can be offered which 
will prove satisfactory from all points of view. Such work- 
ing classifications as may satisfy the clinician are inadequate 
in a pathologic sense. He has considered only acute and 
chronic nephritis (parenchymatous) and amyloid disease of 
the kidney, and has set apart chronic interstitial nephritis as 
a different sort of process. It is very important that physi- 
cians should distinguish parenchymatous disease of the kid- 
ney or ordinary Bright's disease, whether acute or chronic, 
from chronic interstitial nephritis. In parenchymatous 
Bright's disease there is a disorder of renal function which 
shows itself in disturbed general metabolism and disordered 
nutrition of varied type. For a long time at least the condi- 
tion is essentially a renal affair. On the other hand, chronic 
interstitial nephritis usually is only secondarily and even in a 
terminal sense a renal condition; primarily, it is a more or 
less subsidiary part of the general condition, arteriosclerosis. 
Dr. Coimcilman and others have established the frequency of 
acute interstitial nephritis in certain infections, and reason- 
ing from analogy one may la^sume that chronic interstitial 
nephritis might result from such a condition without the nec- 
essary existence of general arteriosclerosis. As a matter of 
record, however, Dr. Stengel has seen very few instances of 
chronic interstitial nephritis without antecedent arteriosclero- 
sis. According to his view, chronic interstitial nephritis is 
for practical purposes simply a renal phase of generalized ar- 
teriosclerosis, just as in other cases one may meet with a cereb- 
ral t3rpe. It is important to recognize this because the im- 
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toward results of renal inadequacy are far distant and un- 
likely events in chronic interstitial nephritis as compared with 
the parenchymatous forms, and for this reason a differentia- 
tion must be made. He said that he thinks that Dr. McCas- 
key misunderstood Dr. Councilman's meaning in the abstract 
where he states that "interstitial change in the kidney is sec- 
ondary to injury of the parenchyma." It is a dogma in path- 
ology that all fibroid or interstitial processes have antecedent 
changes or degenerations in the parenchyma of the organ. 
There must be cellular destruction before the interstitial proc- 
esses arise. Dr. Councilman's thought was this, Dr. Stengel 
takes it, and not what he presumes Dr. McCaskey believes that 
all cases of chronic interstitial nephritis are secondary to 
what we recognize as chronic parenchymatous nephritis. The 
statement was to be interpreted in an anatomic and histo- 
logic sense rather than in this clinical way. Referring to the 
danger of entire frankness in the matter of pointing out the 
significance of albumin or of casts in the urine, he agreed that 
it would be deplorable if practitioners ceased to make routine 
examinations of the urine, because we here freely acknowl- 
edge the deceptiveness of such examinations in certain cases. 
So far as his own contribution to the subject is concerned he 
said that there is no difficulty in recognizing established neph- 
ritis when one makes repeated examinations of the urine. It 
is difficult, however, in cases of trivial albuminuria to assert 
positively whether there is a beginning Bright's disease or 
some transient condition. Also, it is difficult to assert with 
positiveness the pathologic significance of albumin and casts 
in the last days of life, especially when death is brought on by 
cardiac disease. Repeated examinations are necessary and a 
study of the case for a considerable period of time enables 
the physician to reach definite conclusions in all renal cases. 
Only the routine examination of the urine will lead to a proper 
understanding of such cases; without it the physician falls 
into superficial methods of diagnosis. 

Db. Philip King Bbown, San Francisco, said that there is 
no evidence at all to show that there is any intoxication due 
to the retention of normal end products except in cases of 
jaundice. He thinks that all investigators have shown that 
no end products, or intermediary products, have anything fo 
do with the intoxication of eclampsia. None of these products 
has been found to be uniformly increased in the blood of 
eclamptic patients, nor has experimental injection of an excess 
of these products reproduced clinicaly or pathologically the 
condition of eclampsia. He said that he wished to correct the 
impression which Dr. McCaskey has, that the cases cited in 
which the urea was so strikingly diminished, were cases of 
eclampsia. They were cases of pathologic conditions of the 
kidneys or cases in which eclampsia had been present before, 
but the pregnancies during which observations were made 
were normal. 
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The question of the physiology of nutrition is a most 
important one. It is especially important to the physi- 
cian, for without a clear idea of the subject he can not 
prescribe a proper dietary for the well or sick nor caa 
he clearly understand the pathologic conditions which 
occur as a result of an improper amount or kind of food 
or the morbid conditions which result from malnutri- 
tion. 

It is the belief of the layman and of many physicians, 
too, that the chief nutrition of food consists of the pro- 
teids, and meat is especially looked on as the food which 
affords strength and sustained effort. Among Euro- 
peans and Americans especially meat eating is very 
prevalent, chiefly for the reasons given above. Besides 
this, the palate is pleasantly excited by rich animal 
foods, and in consequence a larger amount is taken. It 
is too common a belief that the well-nourished body 
is the most healthy and best able to resist disease and 
that a large fat deposit in the tissue is an evidence of 
good general nutrition. 

Our food is made up of proteids, fats and carbohy- 
drates. The proteid or albumin, both animal and vege- 
table, is the tissue builder. Belatively, a larger amount 
of proteid is required for the growing individual, pound 
for pound, than for the adult. The fats and carbo- 
hydrates (sugars and starches) comprise the fuel of the 
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body and supply the necessajy heat and keep the ma- 
chinery going. 

STANDARDS OF DIET. 

As a result of the years of experiment by physiologists 
and of observation by many workers, certain general 
conclusions have been arrived at in reference to the re- 
quisite amount of food which is necessary to maintain 
health and strength and at the same time afford the best 
degree of efficiency with the least expenditure of energy 
on the part of the body to utilize the food. The stand- 
ards of diet which have been brought forward by differ- 
ent workers do not differ very materially in the amount 
of the different elements advised for a twenty-four-hour 
dietary. The standard of Carl Voit of Munich is the 
one best known and has been recognized chiefly because 
of Voifs reputation as a successful student of nutrition. 

Yoit considers that a normal man of an average body 
weight of 70 to 75 kilos (150 to 165 pounds), doing a 
moderate amount of work, requires daily 118 gm. of 
proteid, 55 gm. of fat and 500 gm. of carbohydrate. 
This gives a total food value of about 3,000 calories and 
will maintain the body in a good physical condition. 
The standard introduced by Atwater gives 152 gm. pro- 
teid, 125 gm. fats and 400 gm. carbohydrates, affording 
a fuel value of 3,315 calories. 

These standards are based on the idea that from 100 
to 118 gm. of proteid or albuminous food is necessary 
to maintain the body in nitrogenous equilibrium ; that 
is, that the amount of nitrogen excreted through the 
urine and feces should equal that taken into the body 
and at the same time the body be maintained in a state 
of equilibrium as to health, strength and practically 
also of weight. 

Right here it is best to relate the fate of the elements 
taken into the body. Fats and carbohydrates when ox- 
idized in the body are ultimately burned to simple gas- 
eous products, that is, carbonic acid and water. Conse- 
quently the waste from these food products is quickly 
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thrown out of the body without resulting harm to any 
of the tissues. 

If such products are taken in excess, the harm which 
results will be chiefly in the deposits of fats in an unde- 
sirable amount, which would render the body gross and 
unwieldy. A too large amount taken is very apt to clog 
the alimentary canal, overfatigue the digestive organs 
and may undergo abnormal fermentation. 

The waste products of proteid foods, when assimi- 
lated, consist of crystalline nitrogenous products which 
ultimately pass out of the body, chiefly through the kid- 
neys. Before their elimination from the body these 
crystalline elements, which are in some instances toxins, 
float about through the body and may exercise a dele- 
terious influence on the organism either general or local. 
TIhe literature is full of theories on the diseases due to 
many of these crystalline products, chiefly uric acid, 
urea, the purin bodies, etc. All who are acquainted with 
these facts have recognized the importance of restricting 
the formation of the deleterious crystalline waste pro- 
ducts by limiting as far as possible the amount of pro- 
teids takien into the body. 

Until recently it has been the belief that the nitro- 
genous equilibrium of the body could not be maintained 
on a less amount of proteids than that given in the 
standard diet of Yoit and others. 

Eecently some far-reaching experiments have been 
made on the physiology of nutrition and of metabolism 
of the body which practically revolutionize the ideas 
held by most physiologists, and it is the chief purpose 
of this paper to call attention to these new facts. 

They are chiefly contained in an experimental study 
by Eussel H. Chittenden, director of the Sheffield Scien- 
tiflc School of Yale University and professor of physio- 
logic chemistry, on the "Physiologic Economy in Nutri- 
tion, with Especial Eeference to the Minimum Proteid 
Eequirement of a Healthy Man,'^ and two articles by 
Otto Folin on studies made in the chemical laboratories 
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of the McLean Hospital for the Insane^ Waverly^ Mass.^ 
on "Laws Governing the Chemical Composition of the 
Urine" and "A Theory of Protein Metabolism."* Bear- 
ing on the same subject to a lesser degree is the classical 
work of Prof. J. P. Pawlow of St. Petersburg, on "The 
Work of the Digestive Glands." 

In the foregoing and in what follows I have made 
free use of the data found in the above-named books and 
periodicals and without further acknowledgement of my 
indebtedness to these eminent writers, I desire above 
everything else to recommend these books for a careful 
study by all who are interested in this subject. If this 
article accomplishes nothing more than to induce this 
audience to study the works named, I feel that it shall 
have accomplished a great deal. 

With the object of throwing light on the subject of 
the physiologic economy in nutrition, Professor Chitten- 
den made experiments on three groups of men. 

The first comprised a group of five men, of varying 
ages, connected with the faculty of Yale University, 
whose work was distinctly mental rather than physical. 

Second, a detail of 13 men volunteers from the Hos- 
pital Corps of the United States Army, as representa- 
tives of the moderate worker. These men were of differ- 
ent nationalities, ages and temperaments. 

Third, a group of 8 young men, students in Yale 
University, all of them trained athletes, as combining 
the mental worker with a pronounced amount of physi- 
cal work. 

TJie individuals of these groups were experimented 
on by permitting them to have first the usual standard 
dietary, during which urinary examinations were made 
showing the nitrogen output together with the weight, 
strength, and physical and mental efficiency of the indi- 
vidual. Then for a long period of months each indi- 
vidual of each group was placed on a dietary which 

1. Amer. Jour, of Physiology, yol. zili, Nos. 1 and 2. 
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diminished his proteid food to one-half or less even of 
the Voit standard but permitting the individual free- 
dom in his choice of fats and carbohydrates to the full 
satisfaction of his appetite. On this dietary the body 
weight diminished to a very moderate degree in some 
of the individuals, but soon became constant and the 
health, strength and efficiency, both mental and physi- 
cal, was maintained at a higher level than on an ordi- 
nary standard diet. On the Voit diet or its equivalent 
the daily excretion of nitrogen through the urine 
amounted to at least 16 gm. On the diet with a much 
lessened amount of proteids the daily output of nitro- 
gen amounted to about 6 to 9 gm. The nitrogenous 
balance was maintained on this diet, as shown by a prac 
tically constant body weight in each individual, espe- 
cially after the individual had been on the diet for a few 
days, and by an estimation of the nitrogen output in 
the urine and feces. The diminution in the nitrogenous 
waste materials was chiefly in the urea nitrogen. The 
total output of uric acid in the urine was also dimin- 
ished. Professor Chittenden did not take an account 
of the excretion of the kreatinin or of the sulphur com- 
pounds, but Polin made such observations, which will 
be quoted later. Chittenden showed undeniably that 
the men experimented on, who represented all classes of 
individuals in reference to mental and physical work, 
could meet all ordinary requirements of mental and 
physical labor with a high efficiency on an intake of 
proteid food far below that of the standard diets. It 
was found, too, that in the reduction of the proteid it 
was not necessary for these individuals to increase very 
much, if at all, the amount of fats and carbohydrates 
to maintain themselves in good condition. 

Professor Chittenden comments favorably on the 
practice of a more thorough mastication, as brought out 
by Mr. Horace Fletcher "In the A B Z of Our Nutri- 
tion^^ and of the existence of a reflex of deglutition 
evoked by thorough chewing, which, if properly carried 
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out; produced a very striking effect on the appetite^ 
which was made more discriminating and led to a choice 
of a very simple dietary and in part reduced the craving 
for flesh food. 

Those who have found it necessary to lavage the 
stomach of patients have noticed the very common want 
of a thorough division of the food by mastication^ as 
shown in the large particles of food of all kinds which 
are found in the stomach of the average individual. 
This entails an enormously increased work on the di- 
gestive organs and one of the salutary lessons of the 
stomach tube to the patient is to show him the evils of 
insufficient mastication. That mastication should be 
carried out to the degree and for the purpose advised 
by Mr. Fletcher and Dr. van Someren is a question 
which time must solve. We are too apt to be faddists 
in many ways^ but if the gentlemen named shall influ- 
ence the observance of the physiologic law of thorough 
mastication of the food they will have accomplish^'d 
much good. 

Otto Folin^ in the analysis of the urine from many 
individuals on a standard diet^ found that the total ni- 
trogen excreted in twenty-four hours averaged, in round 
numbers, about 14^ to 18 gm. This amount of nitro- 
gen was represented by urea in from 86 to 90 per cent. ; 
ammonia in from 3.3 to 4.6 per cent. ; kreatinin in from 
3.2 to 4.5 per cent. ; uric acid in from 0.6 to 1 per cftnt. 
and undetermined nitrogen in from 2.6 to 5 per cent. 
On a dietary with a minimum amount of proteid, far 
below that of the standard diets, but still sufficient to 
maintain nitrogenous equilibrium and practically a 
constant body weight, the average nitrogen output in 
the urine diminished to 4 to 8 gm. in twenty-four hours. 
The percentage of urea nitrogen was now diminished 
to about 60 per cent.; the ammonia nitrogen was to- 
tally diminished, but the percentage was relatively 
slightly increased. Kreatinin remained the same in ab- 
solute quantiiy excreted. Uric acid was diminished iji 
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total amount, but not nearly in proportion to the dimi- 
nution of the total nitrogen, and the per cent, of uric 
acid was therefore relatively increased. 

In normal individuals, on a standard diet, the total 
sulphur output was 3 to 3.75 gm. in twenty-four hours. 
This was made up of inorganic SOg — ethereal SOj 
and neutral SOg. Of these, the inorganic SO3 made up 
an average of 87 to 89 per cent., the ethereal 5.5 to 8 
per cent., and the neutral 4 to 6 per cent. On a low pro- 
tein diet the total sulphur excreted ranged from 0.77 
to 1.60 gm. in twenty-four hours. This was represented 
by inorganic SOg, reduced to about 60 per cent. The 
ethereal increased to about 14 per cent, representing a 
form of sulphur metabolism more prominent with than 
without the protein. The neutral sulphur was rela- 
tively increased, but the total excretion was the same — 
that is, unaltered in amount by the reduction in the 
proteids. 

That the above statements may be made more 
graphic, I copy from Folin^s article* the following, 
showing the analysis of the urine from the same indi- 
vidual, taking a standard diet in the first, and when 
taking the diet, with a much reduced protein in the sec- 
ond column. 

I. II. 

Volume of urine .... 1170 c.c. 885 c.c. 

Total nitrogen 16.8 gm. 8.60 gm. 

Urea nitrogen 14.70 gm. e= 87.5 p. c. 2.20 gm. ^ 61.7 p. c. 

Ammonia nitrogen . . 0.49 gm. c= 89 p. c. .42 gm. » ii.8 p. c. 

Uric acid nitrogen. . . 0.18 gm. == 1.1 p. c. 0.09 gm. » 2.6 p. c. 

Kreatinin nitrogen . . 0.68 gm. ca 8.6 p. c. 0.60 gm. » 17.2 p. c. 

Undetermined nitrogen. 0.85 gm. =s 4.9 p. c. 0.27 gm. » 7.8 p. c. 

Total SOs 8.64 gm. 0.76 gm. 

Inorganic SOs 8.27 gm. «= 90.0 p. c. 0.46 gm. » 60.6 p. c. 

Ethereal SOs 0.19gm.e=3 6.2 p. c. 0.10 gm. » 18.2 p. c. 

Neutral SOs 0.18gm.c=3 4.8 p. c. 0.20 gm. = 26.8 p. c. 

A glance at the table shows clearly the relation of 
the different forms of N" and SOg excreted by the same 
individual on the two diets. 

It is shown that the total N" excreted is diminished 
from 16.8 to 3.60 gm. ; that urea N" is greatly diminished 
from 14.7 to 2.2 gm.; that ammonia N" is but moder- 

2. Amer. Jour, of Physiol., vol. yiii, No. 2, p. 118. 
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ately diminished from 0.49 to 0.42 gm. ; that uric acid 
N is diminished one-half, from 0.18 to 0.09 gm., and 
that kreatinin N is practically unchanged in the total 
amount excreted. It follows that the percentage rela- 
tion of the different N bodies is relatively altered — ^with 
the marked diminution alone of the urea N. 

With the SO, output, inorganic SO, corresponds in 
fluctuation in the two diets with urea, ethereal SO, 
with uric acid, and neutral SO, with kreatinin. 

If one will compare the table of analyses of urine in 
the reports of Chittenden and Folin they will be found 
to correspond in the main in reference to the N output. 
Chitt€diden's observations were made on individuals 
over a suflSciently long period of time to show that the 
result is definite, and Polin's more complete estimation 
of the different forms in which N is excreted and the 
relation of one to another affords us data on which a 
fundamental theory of metabolism may be considered. 

There are at present two theories of protein metab- 
olism. According to Voit, protein of the food circu- 
lates in the blood and plasma of the tissues, and is there 
katabolized without becoming an integral part of the 
cells. Essentially this constitutes chemical decomposi- 
tion of the protein in solution. The small part of the 
living cells which dies is dissolved in the circulating 
medium and becomes a part of the protein derived from 
the food. 

Pfliiger's theory is that the circulating protein of the 
food is first transformed into bioplasm, becomes a part 
of the living cell and as such is oxidized. Pfliiger ad- 
mits that a part of the protein may be katabolized in 
solution according to the theory of Voit. 

The theory of Pfliiger involves an enormous building 

up of bioplasm, coincident with an equal destruction of 

tissue. Both theories involve the katabolism of all of 

the protein of the food, in the tissues where they are 

utilized. 

As Folin says, no fundamental theory concerning pro- 
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tein metabolism can be accepted unless it can be made 
to harmonize with the laws governing the composition 
of the urine. 

The theories of Voit and Pfliiger are based on the 
assumption that quantitative changes in the total pro- 
tein metabolism produce no appreciable effect on the 
percentage composition of urines, representing such me- 
tabolism. As announced by Folin, changes in the total 
amount of N" and S eliminated in the urine show a pro- 
nounced change in the percentage composition of the 
N and S. 

This seems to prove that katabolism of protein food 
must be of at least two kinds. The nature of the changes 
in the distribution of the urinary constituents seems to 
warrant the statement that the two forms of katabolism 
are independent. The one is variable in quantity, as 
represented by urea and inorganic sulphur, the other is 
constant and yields kreatinin, neutral sulphur and to 
some degree uric acid and ethereal sulphates. 

As is shown in the urine analyses, the more the pro- 
tein of food is diminished, and therefore katabolism re- 
duced, the more prominent relatively become kreatinin 
and neutral sulphur the representatives of the constant 
katabolism. 

It has been proved that kreatinin elimination is not 
dim i nished, and that some other constituents are but 
slightly reduced when practically no protein food is 
given. This shows that there is a constant tissue waste, 
varying possibly in degree with the wear and tear inci- 
dent to work, and shows that a certain amount of pro- 
tein must be furnished with the food to maintain nitro- 
genous equilibrium. 

In other words, katabolic processes which yield the 
end products that are a constant quantity under vary-, 
ing amounts of proteid food, represent the metabolic 
processes that constitute an essential part of the activ- 
ity which distinguishes living from dead cells. 

Folin distinguishes the constant protein metabolism, 
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a tissue or endogenous^ and the variable protein as an 
exogenous or intermediate metabolism. The constant 
metabolism fixes a limit to the lowest attainable level of 
nitrogenous equilibrium. Just what this level is will 
depend on how much, if any, urea is derived from the 
same katabolism which produces kreatinin. When this 
shall have been determined we shall possess a formtda, 
expressing the point of lowest attainable protein katabo- 
lism, because at this point the percentage composition 
of the nitrogen and sulphur of the urine will be con- 
stant. It is plain that a sufficient amount of protein 
food to maintain the constant protein metabolism will 
be absolutely necessary. 

The existing theories assume that protein metabo- 
lism is essentially an oxidation, and that the greatest 
amount of katabolism takes place in the muscles where 
the greatest amount of oxidation exists, i. e., the same 
chemical processes as those which katabolize the fats 
and carbohydrates. 

Folin makes it clear that the splitting of the protein 
molecule may be more easily accomplished by hydrolysis 
than by oxidation. 

Urea is not found in the muscles except in very small 
traces. Its absence in the muscles where the greatest 
katabolism takes place has heretofore not been explained. 
On the other hand, kreatin is found in the muscles, and its 
derivative kreatinin is a constant quantity in the urine. 

If the katabolism of proteids represented by urea does 
not take place in the muscles, then it must be that the 
nitrogen katabolism which yields urea must take place 
elsewhere by special chemical processes. Furthermore, 
we are forced to the conclusion that this katabolism is 
not of such fundamental importance as that which yields 
kreatinin. It is known that in the digestion of pro- 
tein, ammonia is directly formed by proteolytic ferments, 
and that the liver is capable of converting ammonia into 
urea. It is known, too, that the blood passing from the 
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intestines to the liver contains two or three times as 
much ammonia as the blood in the hepatic veins. 

Furthermore, there is evidence that hydrolytic decom- 
position of protein occurs in the digestive tract. The 
first step in the process is the decomposition into pro- 
teoses, amido acids, ammonia and possibly urea. Hy- 
drolysis is carried further in the mucous membrane 
of the intestines, and is completed in the liver, each 
splitting being such as to further the formation of urea. 

By this means the unnecessary nitrogen is removed, 
and it explains the fact that the animal organism tends 
to maintain a nitrogenous equilibrium within the wide 
limits of forced feeding, on the one hand, and of low 
protein food experiments on the other. 

An excess of protein in the food is not stored up in 
the body as such, for the actual need of nitrogen is 
very small, as it is limited to the actual building up of 
the cell bioplasm. It is not necessary to store it in 
the body, because an excess of nitrogen is always fur- 
nished with the food. A larger nitrogen intake than 
is necessary to meet the needs of endogenous metabo- 
lism will lead only to an increase in the elimination 
of urea. It can not increase the tissue metabolism and 
the resulting formation of kreatinin. 

The katabolism of fats aad carbohydrates is accom- 
plished chiefly by oxidation. The process sets free a 
large amount of heat, which may be converted into me- 
chanical energy. In the removal of nitrogen from protein 
by hydrolysis but little energy is expended. The non- 
nitrogenous rest of proteid decomposition by hydrolysis 
affords a substance which may be further partly con- 
verted into fats or carbohydrates. It then becomes sub- 
ject to the same laws governing the katabolism of fats 
and carbohydrates. The organism may at any time be 
made to store up fats and carbohydrates, if an excess 
over the requirements is taken. It has already been 
stated that this excess may be taken without fear of 
poisoning the body, because the waste from them con- 



166 

sists of non-crystallizable products. An excess may 
overburden the digestive organs and cause abnormal 
fermentation or tire out the glycolytic function. Too 
large a deposit of fat may render the body unwieldy 
and may infiltrate and physiologically embarrass the 
muscles and viscera. 

NITROGENOUS EQUILIBRIUM. 

The above theory of metabolism of Folin explains the 
persistent tendency of the normal body to maintain 
nitrogenous equilibrium when a large amount of proteid 
is consumed, even when this involves the formation of 
an excessive amount of urea. 

If one will examine the tables of the feeding experi- 
ments made by Folin and compare the nitrogenous out- 
put on the low protein diet with the nitrogen excreted 
in the urine on a resumption of a free amount of pro- 
tein in the food, it will be seen that the elimination of 
nitrogen was more than doubled on the first, and on the 
second day there was more than three times as much 
excreted as on the last day of the low protein diet. 

Folin offers the following explanation: 

All the living protoplasm in the animal organism is sus- 
pended in a fluid, very rich in protein, and on account of the 
habitual use of more nitrogenous food than the tissues can use 
as a protein, the organism is in possession of approximately 
the maximum amount of reserved protein in solution that it 
can advantageously retain. When the supply of food pro- 
tein is stopped, the excess of reserve protein inside the organ- 
ism is still sufficient to cause a rather large destruction of 
protein during the first day or two of protein starvation, and 
after that the protein katabolism is very small, provided 
sufficient non-nitrogenous food is available. But even then, 
and for many days thereafter, the protoplasm of the tissues 
has still an abundant supply of dissolved protein, and the 
normal activity of the muscles is not impaired. When 30 or 
40 gm. of nitrogen have been lost by an average-sized man 
during a week or more of abstinence from nitrogenous food 
the living muscle tissues are still well supplied with all the 
protein they can use. This is proved by the unchanged 
kreatinin elimination and by the fact that the individual feels 
no unusual fatigue or inability to do the customary work. 
The organism at the end of a low protein diet experiment 
still has an abundance of available protein in the nutritive 
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fluids, and this is why it only gradually and only under the 
pressure of an excessive supply of food protein again acquires 
the original maximum store of this reserve material. 

Based on the above interpretation of metabolism and 
nitrogenous equilibrium, the so-called standard diets 
are unnecessarily rich in proteids. It is necessary to 
supply protein in the food in suflBcient amount to pro- 
vide liberally for the endogenous or tissue metabolism 
and to maintain a reserve protein in solution. If the 
blood is in need of tissue builders, the organism can rap- 
idly assimilate large amounts of nitrogenous food. This 
is clearly shown in emaciated conditions following fe^ 
vers, surgical operations, etc., for during convalescence 
there is often a ravenous appetite and a rapid increase 
in weight and strength with a corresponding retention 
of nitrogen. 

The main contention of Voit and others is that it is 
necessary to consume 118 gm. of. proteid daily in order 
to maintain a nitrogenous equilibrium and at the same 
time preserve a condition of health and mental and 
physical efficiency. 

The experiments of Chittenden are so decisive that a 
proteid rich diet is proved not to be necessary. He is 
unquestionably right in the conclusion that the standard 
diet may be divided by two, as far at least, as the pro- 
teids are concerned. 

The practical results of the experiments of Chitten- 
den are made more rational and clear by the researches 
and deductions of Polin. 

THE DAILY DIET. 

Chittenden maintains that the daily requirement is 
not only much less of protein than that recognized in 
the standard diets, but that the fats and carbohydrates 
also may be considerably diminished. 

We recognize the fact that the diet must differ for 
individuals, dependent on the occupation, the season of 
the year, the climate, etc. However, the modification 
in the diet will consist chiefly in the variation of the 
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amount of fats and carbohydrates rather than a change 
in the quantity of the proteid. Folin has shown that 
physical activity does not cause a material tissue waste 
of muscle^ for kreatinin is not appreciably increased in 
the urine by physical labor. The growing individual 
and the emaciated convalescent only can utilize a large 
nitrogen intake and retain it. The difference in the 
dietary of grown normal individuals will consist mainly 
in the fuel foods — ^the fats and carbohydrates. 

The achievements of the Japanese on a diet chiefly 
carbohydrate is sufficient proof that a high efficiency^, 
both mental and physical^ may be maintained on a low 
proteid and full fuel diet. 

If a large proteid diet is unnecessary, is it also det- 
rimental? In the light of the theory of exogenous 
metabolism of Folin, an excess of proteid furnished 
with the food is normally rapidly converted into harm- 
less urea and is quickly eliminated by the kidneys. 

The excessive production of uric-acid, xanthin bases, 
kreatin and other so-called extractives is looked on as 
the cause of gouty and other so-called autointoxication 
diseases. The excessive production of these substances 
is usually ascribed to an excess of proteid consumed. 
These substances are the result chiefly of the endogenous 
metabolism, and, scientifically speaking, have no rela- 
tion to an excess of protein, for that substance is con- 
verted into harmless urea. However, the meats contain 
considerable extractives or substances out of which 
they may be formed, and therefore an excess of con- 
centrated protein food in the form of meat may result 
in such an autointoxication. The continued excessive 
use of protein may lead in time to the accumulation of 
a larger amount of reserve protein than the organism 
can retain in the fluid media. The continuous presence 
of such a large unnecessary supply of unorganized re- 
serve material may weaken one or all of the living tis- 
sues. 

We are the creatures of habit. With palates craving 
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for new sensations and the prevalent belief that hearty 
eating promotes health and strength, it is no wonder 
that we eat too mneh. It is proper, too, that the pleas- 
ures of the palate should be gratified. The pleasure 
which eating affords promotes digestion. Bolting does 
not permit proper enjoyment of food. Thorough mas- 
tication undoubtedly makes the palate' more discrimin- 
ating and serves as a check to overindulgence. 

Chittenden says: "Physiologic economy in nutrition 
means temperance and not prohibition. It means fidl 
freedom of choice in the selection of food. It is not a 
cereal diet nor vegetarianism.'^ 

Practical application of the newer ideas of metabo- 
lism and nutrition to diets in disease could be readily 
made, but are outside of the limits of this paper. 

100 State Street. 
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KNOWLEDGE OP THE GASTEIC 
CONTENTS. 
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I think it will be admitted that instminental and 
laboratory examinations with reference to the stomach 
are unduly neglected in practice. The reasons for this 
are similar to those that cause the neglect of other di- 
agnostic manipulations — ^technical difficulties, real and 
imaginary, and erroneous views as to clinical value. 
Many fail to make examinations of stomach contents 
solely because they think the passage of the stomach 
tube is difficult and often objected to by the patient. 
Contrary to this view, I find very few people who re^ 
quire any persuasion and still fewer who offer serious 
verbal or physical difficulty. Out of many thousands 
examined, I have encountered only two people in whom 
I could not successfully use the stomach tube at the 
first trial. I am not considering, of course, the very 
important contraindications to the use of the tube (nec- 
essary to remember in every case), or real obstructions 
to the passage. 

A belief in the excessive technical difficulties of the 
examination of the stomach contents depends chiefly on 
lack of training and of practical experience in the nec- 
essary manipxQations, which are not essentially as diffi- 
cult as some of the methods proposed may indicate. An 
important cause of neglect comes from disappointment 
at the results. Those who expect to make complete and 
satisfactory diagnoses from single features, as Brighfs 
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disease from albuminuria, diabetes from glycosuria, or 
pneumonia from crepitant r&les, discard gastric diag- 
nostic methods when they find out that absence of free 
HCl does not positively mean cancer. We still find evi- 
dences of a belief in the existence of diagnostic, signs, 
in the advocacy of tryptophan reaction, and others, but 
the probabilities are that in stomach diagnosis, as in 
other lines, the greatest assistance wiU come from pa- 
tient efforts to appreciate the alterations of function and 
structure primarily, and by aUowing our diagnosis to 
grow out of these findings, assisted by the other clin- 
ical features of the case. An appreciation of gastric 
physiology confirms this a priori view. The important 
idle of HCl in the stomach contents suggests in the 
very beginning the usefulness of an examination into 
the presence, amount and condition of this, whether 
partly free or only combined or absent. Clinical ex- 
perience, I think, confirms this, but there are many 
who fail to realize it. Thus it happened that at an early 
period, the absence of HCl in cancer of the stomach 
was noted, and many people grasped at this as a diag- 
nostic feature, and even yet use it as such, although 
its limitations have long been abundantly demonstrated. 
On the other hand, some have gone to the opposite ex- 
treme, and, discovering the limitations, reject all stom- 
ach examinations as useless. Both are wrong. The ab- 
sence of HCl ia cancer is so frequent, and when it does 
exist, so constant from day to day, as to form a valu- 
able aid, but there may be caacer present with HCl se- 
cretion preserved for a long time, even in excess of the 
normal amount. But such exceptions and contradic- 
tions occur in all branches of diagnosis, and should 
teach us to discover other details, rather than lead us 
to a condition of despair. I do not think it necessary 
at this time to give any statistics as to the relative fre- 
quency of the presence or absence of HCl in cancer; 
for, while interesting and valuable, they do not apply 
to an individual case. In the examination of a patient 
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we can not give up a diagnosis because of a negative 
result in one sign. We have still to work out all the 
signs and only then to attempt the final diagnosis. 

In gastric idcer the excessive secretion of HGl has so 
often been noted that it is rightly considered one of the 
signs of the disease^ and yet I could cite a number of 
cases, confirmed by operation, in which there was no ex- 
cess in repeated examinations. That single or few ex- 
aminations may be misleading cau be shown by some 
cases in which variations occur, as from 26 to 88 in the 
course of seven tests extending over ten days. In dis- 
eases like cancer and simple xQcer there are such urgent 
reasons for early diagnosis that all the other diagnostic 
features should be used as quickly as possible whenever 
these diseases are suspected, and in these the complete 
routine examination of the stomach contents will almost 
always prevent error from exceptional behavior of the 
HCl. 

The value of estimations of HGl, in my opinion, is 
greatest in functional diseases of the stomach, or per- 
haps it would be more exact to say cases in which the 
stomach functions are altered, without gross organic 
disease primarily in that organ, though there may be 
functional or organic disease in other organs that may 
have a part in the production of the gastric anomaly. 
These conditions are very common, much more so than 
is often supposed. Excessive secretion of HCl, for ex- 
ample, is a very common condition. While it may be 
associated with organic changes in the stomach, such 
as xQcer, spasm of the pylorus, retention, stagnation 
and dilatation, yet there may be no gastric symptoms, or 
only trifling ones, for it also occurs with distant symp- 
toms, such as headache (often simulating ocular head- 
ache), severe neurasthenia sometimes, in the male, as- 
sociated with functional impotence, and hence the cause 
of ill-directed and not rarely harmful treatment. Thor- 
ough examinations of the stomach, made as a routine 
measure, sometimes lead quickly to improvement of 
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all the subjective symptoms. Even when the gastric 
symptoms are marked^ test meals with complete ex- 
aminations are indicated. While the picture of marked 
gastric hypersecretion is often very typical, I have seen 
cases that had not been differentiated before by other 
physicians, and that I could not differentiate without 
test meals, in which the primary conditions were just 
the opposite — ^absence of HCl with excessive production 
of organic acids. 

There are also very troublesome cases of functional 
gastric disease in which the chemical conditions vary. 
Hypersecretion and hyposecretion or even achylia may 
alternate in a way only to be followed up by repeated 
examinations. In the case of organic diseases of the 
stomach, the further steps are comparatively independ- 
ent of HCl determinations, but even in these occasional 
tests are useftQ. In functional diseases the greatest re- 
sults often follow frequent estimations of HCl, under 
various kinds of dietetic and other treatment, and with 
various test meals. The treatment should be begun as 
early as possible, sometimes before the first test meal, 
and used as a factor in the examinations. 

There is still room for further investigation in the 
methods of gastric chemical examinations, and those 
who have the proper training and facilities can with 
great advantage pursue such investigation. The gen- 
eral practitioner, however, need not be discouraged be- 
cause of the possibilities of future discovery, nor pre- 
vented from carrying out the methods now available, for 
these are sufficiently accurate for clinical purposes and 
not too intricate for any one, and the application of all 
I shall mention does not require as much time as it does 
to speak of them. For the primary reaction, litmus 
paper should be used, and for the presence or absence 
of free HCl, Congo paper or solution may follow, though 
this can be dispensed with. Those working with it 
can learn much from this test. The more accurate and 
delicate Guenzburg's reagent should always be used. 
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It is so delicate and exact that I can not understand 
its frequent neglect. This may be due to erroneous re- 
sults from using a decomposed solution. The tendency 
to decompose is a drawback, I admit, but it is so easy 
to test the solution with a drop of dilute HCl that the 
fault is a trifling one. 

Given free HCl, it is next necessary to determine its 
amount, and for this the dimethyl-amidoazo-benzol 
is most satisfactory, though it requires the usual care 
in practicing with test solutions to get the proper end 
reaction. For the total acidity the phenolphthalein re- 
action is used. Tests for the combined HCl are not 
necessary if there is free HCl, hence all of the steps 
of Toepfer's method are not required in ordinary clin- 
ical work. If there is no free HCl, the qualitative 
Sjoequist test should be applied. Quantitative esti- 
mations for combined HCl are not, in my opinion, of 
clinical necessity, and in order to be accurate, and 
hence of value, require more chemical experience than 
the general practitioner need be expected to have. With 
proper apparatus and reagents, any one can easily ac- 
quire suflBcient experience in the estimation of HCl to 
utilize that substance in diagnosis, and with such ex- 
perience the quantitative tests can often be omitted. 
Of abnormal or pathologic acids, lactic is the only one 
requiring chemical tests, for though acetic acid or bu- 
tyric acid often occur in large quantities they can be 
detected by the odor. Lactic acid tests to be most use- 
ful shotdd be made on a lactic-free test meal, such as 
shredded wheat or the Boas gruel. Quantitative meth- 
ods are not necessary, as the relative intensity of the 
reaction with UfEelmann's or Kelling^s test give suflS- 
cient indices, though Strauss^ burette may be used. The 
determination of pepsin is not necessary in ordinary 
work, since pepsin is rarely absent when HCl is pres- 
ent in sufficient quantities, but the method of Mett is 
often a useftd addition to other tests in obscure func- 
tional diseases. It is fairly easy to work, and, with the 
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valuable details regarding time-limit worked out by my 
colleague. Dr. Cowie, requires very little time. The 
existence of the digestive functions and their relative 
completeness can easily be shown by the biuret and 
starch tests, and by the changes in the cells of the gas- 
tric contents as observed in the microscopic examina- 
tion. At the same time the experimenter may have his 
attention called to the advantage of further work with 
the fimctional tests proposed by Sahli, some of which 
promise usefid additions to our diagnostic methods. 

If I have spoken of chemical tests first it is not be- 
cause I look on these as all-sufficient, but rather because 
they are simple and the results are easily expressed in 
figures or symbols; but without other observations they 
are of little or no value. The other tests require prac- 
tical knowledge and experience. Nevertheless they will 
repay one the time spent in becoming familiar with 
them either in a clinical laboratory under the supervi- 
sion of an expert or worked out with the aid of text- 
books and clinical material without such supervision. 
One quickly learns the normal limits regarding the 
amount, color, consistency and odor of the gastric con- 
tents. From these the need of further examinations 
becomes quickly known. An excess of mucus can also 
be recognized, and along with this, the fact that it is 
not always easy to draw a positive conclusion from 
such an excess. In the first place, it is always impor- 
tant to exclude an origin from the nose, pharynx or 
bronchi ; in the next place it is necessary to Be sure that 
the excess has not been caused by awkward manipula- 
tion of the tube, even if unavoidable. But even if we 
can exclude such factors, it is important to remember 
that the presence of even considerable mucus does not 
warrant a diagnosis of chronic gastritis. Blood is easy 
to recognize when present in large amounts. Small 
quantities of blood, due to scratching with the end of 
the tube, are usually easy to recognize. The tests for 
occult blood developed in the last few years are of con- 
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siderable clinical value^ thongh it ia, of course^ neces- 
sary to exclude traumatism. The presence of pus is 
always important^ but here^ too^ we must be able to ex- 
clude an origin from the respiratory tract. The appear- 
ance of the other cells mixed with the pus^ dust pig- 
ment and also a greater variety of bacterial forms than 
occurs in stomach contents^ serve to differentiate. The 
examination of bits of mucosa is not of very great clin- 
ical value. In about one-third of the cases in which such 
specimens have been examined in my clinic^ the micro- 
scopic examination of the bits coincided with the other 
findings. But^ on the whole^ such examinations do not re- 
pay the time spent on them^ for purposes of practical di- 
agnosis. The examination of the bacteria in the stomach 
contents is of only limited value. Staining is rarely 
necessary^ though the Wright stain is easy to apply^ and 
stained preparations will be preferred by those who 
have not had considerable experience with fresh ma- 
terial. Large numbers of bacteria in the stomach con- 
tents^ however^ throw an important light on the ques- 
tion of stagnation^ and there are certain variations in 
the flora in different cases that are of a good deal of aid 
in diagnosis. So the Oppler-Boas bacillus^ and^ on the 
other hand^ yeasts and sarcines^ often occur in such large 
numbers as indicate pretty accurately the chemical and 
anatomic alterations present. Protozoa also have only 
a limited diagnostic value^ but their occurrence in the 
stomach is interesting^ and the study of cases in which 
they occur*may throw a good deal of light on hitherto 
obscure processes in that organ. The testing of the 
freezing point of stomach contents or of its surface 
tension may furnish a useful possibility of work for 
those who have time^ but at present these possibilities 
are not necessary for clinical work. 

In conclusion^ my opinion is that examinations of the 
gastric contents give information that can not be ob- 
tained in any other way^ and^ though often negative^ can 
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not be excluded without risk of serioiis error. Such 
examinations are indicated in aU stomach syndromes, in 
all diseases seriously affecting metabolism and nutri- 
tion^ and in all diseases that affect the function of the 
stomachy notably diseases of the liings^ heart, liver, kid- 
neys and blood. 



CEETAIN NON-GASTEIC DISEASES WITH 
GASTBIC SYMPTOMS. 



J. H. MUSSER, MJ). 

PHILADELPHIA. 



The subject is so vast that a certain amount of 
abruptness is necessary in the presentation. Some of 
the minor non-gastric diseases with gastric symptoms 
may be omitted. ' The question is a study in etiology. 
In one sense it may be said the account is to include 
gastric disorders which are secondary to other diseases. 
It is not to gastric disorders^ but to diseases^ remote 
from the stomachy which have gastric symptoms^ that 
we call attention. Strictly speakings the gastric symp- 
toms are not due to any organic disease of the stomach; 
but such division is largely arbitrary. No pronounced 
gastric symptoms are liable to prevail without either irri- 
tation^ congestion or inflammation^ whether the symp- 
toms are temporary or permanent. 

It is understood^ then^ that the ailments considered 
are those which have for their chiefs and for the time 
dominant^ expression^ gastric symptoms; it is the class 
to which^ in loose terms^ we say it is not your stomach, 
but your eyes, or your lungs, or your kidneys that are at 
fault. The patient^s sensations direct him to the stom- 
ach alone. We must clearly understand that, although 
we decide that the gastric symptoms are the minor fac- 
tors, from the standpoint of therapeutics, we must direct 
treatment as boldly to their alleviation as to the pri- 
mary disorder. The eyes may be corrected, but the 
gastric symptoms only mitigated. 
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N0N-OA8TRI0 OEGANIO DISEASES PEBSENTING GA8TBI0 

SYMPTOMS. 

The Eyes. — The subject is famiKar to all. Who has 
not seen correction of errors of refraction relieve so- 
called ^T)ilioiis attacks/' periodical vomiting, anorexia, 
indigestion and other gastric symptoms? The cure of 
grave organic ocular defects relieves similar gastric con- 
ditions. 

The Ear. — ^The vomiting of middle-ear disease, of 
disease of the attic and of auditory-nerve affections is 
well known. 

The Nose and Throat. — 'Morning nausea, loss of ap- 
petite and chronic dyspepsia secondary to the pharyngi- 
tis of smokers, occurs to all. The gastric disorders of 
adenoid disease must also be emphasized. 

Nervous System. — I can refer only to the gastric 
crises of locomotor ataxia; the gastric symptoms of bnl- 
bar palsy; the occurrence of vomiting, often for six 
hours before an attack of apoplexy;^ the vomiting of 
meningitis, tubercular and cerebrospinal; the gastric 
symptoms of brain tumor, and those which precede a 
fully-developed epilepsy. The call can not be too loud 
to this latter ailment. Such incidents as periodical at- 
tacks of indigestion or of vomiting may precede or at- 
tend obscure forms of epilepsy. Patients with the 
peculiar chewing and rumination in that form of epi- 
lepsy to which Spiller has recently called attention are 
usually treated for stomach disorder. The nocturnal 
and intermittent character of the attacks, the clinical 
course and the occasional occurrence of a true attack, 
with other suggestive symptoms, such as the aura, som- 
nolence and forgetfulness of the event, suggest the true 
nature of the affection. In children, the occurrence of 
gastric symptoms, admittedly not of local origin, must 
demand an examination of the nervous system. 

The Cardiovascular System. — The acute affections 

1. "Some Clinical Aspects of Vomiting/* Unly. Medical Maga- 
ilne, Not. 1889. Read before Amer. Med. Assoc., Newport, 1889. 
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may have epigastric pain and vomiting as sole expres- 
sions of the disorder.' More pronounced and continn- 
oiis are the gastric symptoms^ often dominating the pic- 
ture^ in failure of compensation. It is not infrequent 
that dyspnea^ palpitation^ cardiac pain or dropsy are 
absent, and yet dilatation of the heart and secondary 
portal congestion are present and cause gastric symp- 
toms, as pain, vomiting, hemorrhage^ loss of appetite, 
and symptoms of catarrhal gastritis, as the only symp- 
toms of the heart disease. Many patients with dyspep- 
sia and gastritis may be cured with digitalis. 

The Lungs. — ^Apez pneumonia (pneumococcus infec- 
tion) and tuberculosis are examples; and, in children 
with severe vomiting, the possibility of the former in- 
fection should be borne in mind. 

The lAver. — Organic disease and cholelithiasis have 
their gastric symptoms. 

The Intestines and Appendix. — ^The recent literature 
is replete with information and common experience 
leads to an investigation of these structures in acute and 
chronic gastric disorders. 

The Oenitourinary Tract. — ^The gast^^ manifestap 
tions are well known. A renal calculus, an acute or 
chronic nephritis, may have vomiting, nausea, anorexia 
or the gastric neuroses as most marked symptoms. Is 
not uremia often attended by gastric symptoms only? 

The Blood. — ^Iron cures many, many patients with 
gastric disorders. The perverted appetite and the nau- 
sea and vomiting of chlorosis are familiar. 

The Infections. — ^I shall only call attention to the 
importance of the possible occurrence of gastric symp- 
toms alone in the early periods of the eruptive fevers. 
Time compels exclusion of uncinariasis, malaria and 
other infections, and admits of only a word regarding 
tuberculosis, gonorrhea and syphilis. Tuberculosis 

2. "Abdominal Pain/* Amer. Med., March, 26, 1904. Read be- 
fore N. Y. State Med. Assoc, Albany, Jan. 26-28, 1904. 
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must never be excluded as a possible factor in the pro- 
duction of gastric symptoms. Who has not seen ad- 
vanced phthisis treated in the early periods of disease 
for gastric symptoms alone? In yoimg adults, the tem- 
perature alone may guide us to a conclusion.' The 
causeless anorexia, the dyspepsia, the morning nausea, 
and the vomiting may attend early tuberculosis and 
precede pulmonary symptoms and physical signs. 
Syphilis is often marked by gastric symptoms, inde- 
pendently of the medication which often causes them. 
Gonorrhea requires more than a passing notice. In late 
adult and in early middle age, toxic gastric symptoms 
occur and continue unrelieved until, if possible, the 
deep urethral infection or prostatic infection is cured. 
The history and the urine may disclose the cause. 

The Intoxications, — ^To the toxemia of the infections 
we must add those due to tobacco and to lead, as in the 
achylia of plumbic gastritis, as pointed out by Sailer. 
The objective signs of lead poisoning may be most 
obscure. Exophthalmic goiter gives rise to pronoimced 
symptoms of gastric character alone, the other phenom- 
ena being in abeyance. Protracted vomiting may be of 
such origin and require careful examination to disclose 
the source. The presence of pus somewhere will give 
rise to gastric symptoms, and I have long taught that 
anorexia is often due to internal suppuration.* Addi- 
son^s disease may cause toxic gastric symptoms while 
uremia is a classical cause. 

NON-GASTEIO CONDITIONS ATTENDED BY GASTRIC 

SYMPTOMS. 

To this division belong that very large class of cases 
to which the term gastric neurosis is applied. Gastric 
symptoms may be the only manifestation of hysteria 
and of neurasthenia. The gastric neuroses are the most 

8. "Gastric Symptoms of Tuberculosis." J. H. Musser. 
4. "The Gastric Disorders of Pulmonary Tuberculosis/* Univer- 
sity Medical Magazine, July, 1891. 
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difficult to xiiiderstand. TJnf ortimately time forbids any 
complete discussion. 

ACUTE OASTBIO KANIFE8TATI0KS SIHULATINO PRniABY 

OROAKIO GASTRIC DISEASES OB ACUTE 

PHASES THEREOF. 

In these days of surgical alertness it must be borne in 
mind that acute surgical affections of the stomach may 
be simulated by a symptom-complex caused by disease 
elsewhere. 

Cirrhosis of the Liver. — Oastric incidents in its 
course^ as pain^ vomiting and hemorrhage^ acute in on- 
set^ may simulate gastric ulcer^ with or without per- 
foration. 

Uremia. — ^Epigastric pain, vomiting^ hemorrhage and 
collapse may occur, simidating gastric ulcer and per- 
loration. 

Locomotor Ataxia. — The gastric crises simulate acute 
gastric lesions and may appear like ulcer. 

Oastric Neuroses. — The gastric neuroses of hysteria, 
neurasthenia and epilepsy simulate ulcer at times. 

DIAGNOSIS. 

Non-gastric diseases with gastric symptoms can 
only be recognized after an examination of all the 
organs of the body and a study of all excretions and 
secretions. The clinical course and the historical feat- 
ures are essential. The sjrmptoms bear more or less re- 
lation to physiologic or pathologic fluctuations of the 
primary source of the disease, as of the eye, heart, kid- 
neys, etc., and are not of the constancy of organic dis- 
ease of the stomach. The gastric neuroses are incon- 
stant as to character, irregular as to manifestation, both 
subjective and objective, and have a relation to emo- 
tional or psychic influences which require all the skill, 
genius and patience of the practitioner accurately to 
disclose. 



FOOD STAGNATION FEOM ALL CAUSES. 



CHARLES G. STOCKTON, M.D. 

BUFFALO, N. T. 



When the stomach fails to empty itself within a rea^ 
sonable time after the taking of f ood^ this condition is 
termed food stagnation. It differs in degree, depend- 
ing, in part, on the character of the food taken, still 
more on the morbid state giving rise to the condition. 
Semi-liquid or pidtaceons food shoidd leave the stomach 
in four or five hours, and if it is retained longer there is 
a certain degree of stagnation. An ordinary meal com- 
posed of a variety of foods is the proper test for food 
stagnation. With this meal the stomach should be 
emptied, according to Eiegel, within seven hours, and 
the presence of contents beyond that time is evidence of 
food stagnation. There are conditions, however, in 
which the liquid food is retained for a much longer 
period than five hours, and solid foods are retained for 
twenty-four hours or longer. Under such circumstances, 
we have to deal with more serious cases. 

ETIOLOGY. 

Food stagnation is one of the most important of the 
gastric disturbances. It invariably gives rise to symp- 
toms both local and general. Locally, the patient ex- 
periences distress and a sense of weight, sometimes pain, 
together with eructations of gas, regurgitation of the 
stomach contents, and often vomiting. In certain cases 
the stomach behaves in a lifeless, inactive manner; in 
other cases it takes on violent movements which the pa- 
tient may feel and which the observer may perceive 
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through the abdominal parietes. Constitutionally^ 
there are usually found evidences of autointoidcation 
and starvation. These symptoms vary widely in differ- 
ent cases^ depending on the degree of stagnation and on 
the character of the fermentation that may be present. 
The nature of food stagnation differs, as does its cause, 
and many conditions may lead to it. Cases may be 
roughly divided into two classes : First, those in which 
stagnation results from depression of the motor func- 
tion of the stomach, without the presence of any actual 
obstruction. The stomach walls are simply too feeble 
to overcome the slight retention, or holding back, exer- 
cised normally by the pylorus. Second, those in which 
there is actual obstruction to the outflow of stomach con- 
tents, regardless of the kinetic energy of the gastric 
walls. There are certain cases in which we have to deal 
both with atony of the gastric walls and with obstruc- 
tion at the pylorus. More often these cases begin with 
obstruction and the atony appears as a secondary mat- 
ter. 

Food stagnation is often associated with dilatation of 
the stomach, but on the other hand, there may be a large 
stomach without stagnation, and there may be very 
marked stagnation without gastrectasis. It is for this 
reason that Einhom prefers to use the term ischochymia 
in the description of many cases formerly classified as 
ectasy, and it is this view which has led to the discussion 
of food stagnation as an entity ; whereas, it was in former 
times almost invariably spoken of as an attribute of 
dilatation of the stomach. 

Of the cases of the first class, anything which leads 
to the weakening of the muscular layer of the stomach 
may act as a cause. It, therefore, follows some cases of 
gastritis when the inflanmiation has invaded the muscle 
layers. It results from degeneration of the gastric mus- 
cle from any cause, and, therefore, occurs in grave 
anemias, inanition, severe intoxications and infections. 
It occurs in cases of great depression, more often when 



185 

this is prolonged, sometimes when it is hrief , but acute, 
as in surgical shock, even though the stomach itself is 
not involved in trauma, or operation. I have known it 
to occur in acute illnesses without previous history of 
stomach trouble. Occasionally it appears to be congeni- 
tal, and there are instances which seem to be hereditary 
and in which it occurs in a number of individuals of the 
same family. It may follow from adhesions to the stom- 
ach, thus making expulsive efforts ineffectual. It may 
result from imperfect innervation, and this may occur 
in consequence of general or local nervous depression. 
It most often results from overtaxation of the stomach ; 
for instance, from eating or drinking excessively, espe- 
cially the former, or from eating very coarse foods. This 
cause is naturally most operative when the functions of 
the stomach are depressed and systemic energy is on a 
low plane. The condition is, therefore, not infrequently 
induced by feeding abundantly too coarse food to con- 
valescents. I have known it, for instance, to occur 
from overfeeding during or after typhoid fever. I knew 
a fatal case which followed the taking of a Christmas 
dinner by a convalescent from pneumonia. In every-day 
practice we most often find this type of food stagnation 
developing in people of lowered energy, such as is pro- 
duced by overwork, mental or physical, excessive venery, 
etc., who at the same time are indiscreet in the quantity 
and quality of food taken. 

As to the second class of causes of food stagnation, 
the most common is cicatricial pyloric stenosis, second- 
ary to gastric ulcer. This sometimes arises from healed 
and sometimes from active ulcer, and chronic irritation 
or inflammation at the pylorus occasionally leads to the 
same result without the intervention of ulcer. There 
are a few instances in which we have to deal with benign 
hypertrophy of the pylorus with exaggerated action of 
the pyloric sphincter, giving rise to a palpable tumor 
and to disharmony between the detrusor and the sphinc- 
ter apparatus of the stomach, the nature of which hyper- 
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trophy is not well understood. In some there is a eon- 
genital hypertrophy of the pylorus which may lead to 
fatal vomiting in the new-bom, or later in life may de- 
velop into incoercible vomiting. A frequent form of 
obstruction is found in pyloric spasm, the result of over- 
sensibility of the pylorus, either from erosions of thd 
mucosa or simply from nervous hyperesthesia, more 
often associated with hypersecretion and hyperacidity of 
the gastric juice. In other words, the condition is found 
in gastrosuccorrhea and in hyperchlorhydria. The trou- 
ble may result from perigastritis with contracting adhe- 
sions, from band-like adhesions constricting the pylorus 
or duodenum, or from pressure exercised by tumors, or 
other processes, on these parts. The obstruction may 
occur some distance below the pylorus, thus giving rise 
to stagnation of the duodenal contents, as well as the 
contents of the stomach. Cancer of the stomach is a 
common cause of the conditions. Before a palpable tu- 
mor appears, there may occur spasm of the pylorus aris- 
ing from its irritability. This may at first be transient 
in character, thus misleading the clinician. Gastroptosis, 
with the sharp bend in the pylorus or duodenum, is some- 
times a cause, but its actual occurrence must be very 
rare. 

MORBID ANATOMY. 

The morbid anatomy of motor insuflBciency of the 
stomach varies according to the nature of the case. In 
the early stages of gastric atony no change will be found 
in the structure. In advanced cases the stomach is likely 
to be found dilated, with more or less thinning of 
and, perhaps, fatty or fibroid degeneration of the muscle 
walls. The mucous membraae frequently shows the evi- 
dence of chronic gastric catarrh, with fatty or fibroid 
changes. When the stomach dilates, it is not always in 
the same direction, but is in the line of least resistoQce. 
More often the enlargement occurs around the greater 
curvature and fundus, although it may be at the antrum 
pylori or even upward toward the diaphragm. 
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DIAGNOSIS. 

The diagnosis of stagnation is not diflBcidt; it may 
be suspected when patients complain of eructations of 
food taken a long time previously. It can be demon- 
strated only by the use of the stomach tube. If the 
greater part of an Ewald test breakfast is found present 
three hours after eating, a moderate insufficiency is 
present, or if the stomach is not emptied seven hours 
after a hearty mixed meal the same conclusion is reached. 
The degree of food stagnation may be inferred from the 
amount of food foimd present; that is to say, if the 
stomach is found nearly empty, the insufficiency is small 
in degree; if, however, the greater part of the meal re- 
mains, the extent of the disability should be measured 
accordingly. 

It is a good plan to examine the stomach in the morn- 
ing, fasting. If the usual evening meal has been taken, 
and the stomach is found empty in the morning, the 
stagnation is not great. In most cases, in addition to 
the estimation of the motor insufficiency of the stomach, 
one passes to an examination to determine the size and 
position of the organ and to ascertain the state of the 
gastric chemistry. These features, while having an im- 
portant bearing on the individual case, are not neces- 
sarily related to the food stagnation. Nevertheless, 
every case in which food stagnation occurs should have 
the most complete examination, not only in reference 
to the stomach, but to the organism as a whole. There 

is a very close relation between the systemic and gastric 
conditions. 

TREATMENT. 

The treatment of food stagnation or motor insuffi- 
ciency is a broad subject and can not be fully discussed 
at this time. There are some principles which are so 
important that they should receive attention to the exclu- 
sion of details. In the first place it must be remembered 
that gastric atony may be but a part of a general atony, 
and gastric weakness but a part of general weakness. 
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On the other hand^ there are cases in which the organism 
seems strong^ but in which the motor power of the stom- 
ach is insufficient^ and this without any unusual obstruc-^ 
tion. Whether the atony is limited to the stomach or 
but an expression of the general debility, it is always of 
the utmost importance to manage the organism as a 
whole so as to increase energy and prevent its dissipa- 
tion. In those cases where the stomach seems alone in- 
volved in the muscular weakness, local attention is, of 
course, especially demanded. The motor power may be 
assisted by certain mechanical measures, especially by 
really skillful massage over the rjegion of the stomach, 
by trunk rotation and flexion, and by the alternate hot 
and cold douche over the epigastrium, and by external 
and internal faradization. The alternate hot and cold 
douching through the stomach tube has seemed some- 
times to do good. As for drugs, undoubtedly benefit 
follows the use of the simple carminatives, bitter infu- 
sions, and temporarily the diffusible stimulants. These 
measures must be modified according to whatever other 
condition may be associated with the motor insuffi- 
ciency; as, for instance, catarrhal gastritis, carcinoma, 
ulcer, ptosis, etc. It should here be reiterated that 
failure or success depends more on general management 
of the patient, on proper rest, exercise, recreation, diet, 
mental state, etc., than on the mere local treatment of 
the stomach. Of course, both must receive considera- 
tion. 

Surgery has little place in this form of motor insuffi- 
ciency. As for those cases depending on obstruction, 
surgical intervention is often of the utmost value; yet 
I can not agree with the dictum that all such cases are 
suitable to surgical relief. Where it depends on spasm 
of the pylorus from overirritability of tissue, whether 
from hyperchlorhydria, hyperesthesia, or simple erosion 
of the pyloric mucosa, surgery ought not to be consid- 
ered; yet I have known these cases sent to the surgeon. 
There is no artificial drainage of the stomach which 
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compares in efficiency with the normal. The proper 
treatment consists in lowering the acidity of the gastric 
secretions^ soothing the gastric mucosa and the selection 
of an Tinstimulating liquid or very soft diet which is 
free from all irritating particles. Lavage followed by 
soothing lavements of the mucous membrane is of great 
assistance. I have seen cases^ which at first suggested 
serious organic disease of the pylorus, improve promptly 
under this treatment and know that the patients have 
continued without disturbance for years afterward. 
When there is ulcer at the pylorus, the question is more 
difficult. The present tendency, of course, is to operate 
at once, and idcer of the pylorus is an ugly affair ; yet in 
some cases in which the ulcer is small and yields readily 
to treatment it is probably wise to follow the conserva- 
tive method, keeping the case for a while under observa- 
tion before resorting to a gastroenterostomy. We are 
beginning to find out that a stomach on which a gastro- 
enterostomy has been performed is by no manner of 
means as good as a normal stomach. If, however, the 
ulcer continues to give trouble, if pain and spasm fre- 
quently recur, I would recommend pyloroplasty (if the 
ulcer can be safely excised), otherwise gastroenteros- 
tomy. In benign hypertrophy of the pylorus without . 
ulcer, I advise operation, preferably pyloroplasty. When 
there is cancer of the pylorus, excision followed by gas- 
troenterostomy is probably, on the whole, the wiser 
course. If there is extensive involvement, gastroenteros- 
tomy alone often allows a year or more of comparative 
comfort to the patient. I have seen some brilliant re- 
sults, but more depressing failures. Of the latter, it is 
only fair to say that by the operation there is little to be 
lost and possibly a year to be gained. In atonic cases, 
especially when associated with ptosis, some benefit fol- 
lows from change of postur^; and at times Bovsing's or 
other operations that raise the distended fundus, thus 
enabling the organ to drain, are of use. 
Something should be said as to vomiting in this con* 
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dition. It is often a most conspicuous symptom, but 
varies much in its characteristiCB in different cases which 
appear to be of the same kind. Occasionallj vomiting 
occurs only when the stomach is overdistended ; at 
other times there are periods of great gastric irritability, 
with retching, even when the stomach is empty. In oh- 
etructive cases the nausea and vomiting often depend 
on yeast fermentation, and, with the exception of lavage, 
nothing gives so much relief as salicylic acid, which over- 
comes the yeast fermentation. Even when lavage is in- 
dicated, the relief afforded is greatly enhanced by the 
addition of this drug. 

In closing this question of treatment, may I reiterate 
the feeling, which grows stronger the wider the experi- 
ence, that it is impossible to expect the best resolts in 
dealing with this, as well as other stomach diseases, from 
purely special methods of treatment. The debt which 
we owe to those who have specialized in gastric diseases 
is immense, but the long-continued study of cases shows 
that, while we should avail ourselves of the art of the 
specialist, we can not dispense with the wide knowledge 
of general pathology and therapeutics which is the pos- 
session of the high-class general practitioner. 
DISCUSSION. 



B AMD STOCKTOn. 

Db. Richasd C. Cabot, Bostoo, aeked Dr. Stockton on what 
groundB he would be willing to state, in any case, that there ia 
an abnormal amount of mucus in the stomach contents. He 
also asked Dr. Musaer if he could give any figures showing 
what proportion of all cases coming to him with stomach 
symptoms really have stomach disease. 

Db. G. W. KcCaseet, Fort Wayne, Ind,, declared that to 
say that in a certain sense the disorders of the stomach are 
fundamentally mo^ important than those of other organs 
o£ the body is to utter the merest platitude. Gastric disease 
requently stands in causal relationship to a large group ol 
liseases, renal disease being among them. It is true that 
wrhaps in the majori^ of such cases the intestines are the 
irgana directly at fault; but if one traces the causes further 
lack the ultimate cause will frequently t>e found to arise in 
^tric disease. Dr. McCaskey believes this to be true in a 
'ery large proportion o( the cases. Abnormal gastric condi- 
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tions may lead to imperfect intestinal function. He empha- 
sized in particular the necessity of a thorough comprehension 
of the physiology of the stomach before attempting to under- 
stand its diseases. This is not peculiar to the stomach, but in 
no other organ is it more fittingly illustrated. If, for instance, 
certain w^-known facts regarding the physiology of the 
stomach had been taken into consideration, the dictum that the 
presence of hydrochloric acid excluded cancer would never have 
been made. There can be advanced cases of cancer of the 
pylorus (in which there are no acid-forming cells) without a^y 
diminution of the secretion of hydrochloric acid; in fact, it 
is liable to be increased at first as a result of the stimulation 
of the organ by the neoplasm. Many such cases have been 
reported, and Dr. McCaskey added one to the list within the 
last few months.* It seems to him that exaggerated conclu- 
sions have been drawn during the past few years in papers 
which have appeared on the subject of food stagnation. In one, 
for instance, an attempt was made to set the limit of twelve 
hours beyond which limit if food was found it indicated or- 
ganic disease, in which operative interference was to be con- 
sidered. In Dr. McCaskey's opinion much severer grades of 
gastric myasthenia are amenable to medical treatment. He 
is in accord with the conservative position taken by Dr. Stock- 
ton. Dr. McCaskey has found in a large proportion of the 
cases that intragastric cold douches do not agree with the pa- 
tients. He does not know precisely why, but possibly it is 
because of the close proximity of the stomach to the solar 
plexus, or perhaps some peculiar susceptibility of the nervous 
organization of the stomach to the depressing action of cold. 
The importance of stomach analyses appears to him to be very 
great, and he endorsed and emphasized practically all that 
Dr. Dock has said. The recent attempts to belittle gastric 
chemistry are not well founded and are greatly to be deplored. 
He differed with Dr. Dock in the use of the Gunsberg reagent 
as a qualitative test for free Hd. He considers a 1 per cent, 
solution of resorcin much preferable because of its greater 
stability. Its delicacy is precisely the same, but no greater 
than that of the Guenzburg reagent. The questions of general 
nutrition discussed by Dr. Billings are of vital importance 
from the practical quite as much as the theoretical point of 
view. The problems of proteid metabolism are exceedingly 
difficult, and as yet are impossible of full solution. It seems 
quite probable that the existing dietetic standard with rela- 
tion to proteid intake is somewhat too high, but just how 
much does not seem to Dr. McCaskey to be established. There 
is no doubt, however, that the nitrogen balance can be main- 
tained and the organism kept in good working condition on 
much less than that indicated by the Voit standard, but it seems 
that we are not at present justified in accepting a standard 

* Thb Joubmal a. M. a., April 1, 1906. 
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less than 80 grams of proteid per diem for tbn average indi* 
▼idual of about 160 pounds weight. The investigationB of 
Richardson and Folin are suggestive in the highest degree, 
even if their conclusions are not final, as it seems to Dr. Mc- 
Gaskey that the time over which the experiments ranged, even 
though of several months' duration, is not long enough to give 
final results. Even though body weight is maintained at a 
slightly lower level than before, and the working capacity of 
the individual remains up to the average, there are still other 
questions unanswered: the resistive power, for instance, of the 
individual to morbific infiuences; and the problem may even 
go further and be racial in its character. One fact should be 
clearly emphasized, and that is that the proteid intake should 
not vary with muscular exercise to the same extent as the car- 
bohydrates. The latter are the force-producing, dynamic por- 
tion of the diet, and the quantity should rise and fall with the 
amount of muscular work done. The laboring man needs more 
starch and sugar and fat, but not necessarily a great increase 
in meat or other proteid foods. 

Bb. Mobbis Manges, New York, said that the average gen- 
eral practitioners do not make extensive use of the valuable 
means of diagnosis at their disposal. Again, when such at- 
tempts are made, often the method is at fault, and especially 
is this true when an attempt is made to pass the stomach tube. 
Very often failure results because of the nature of the tubei 
the majority of these tubes are soft, and really can not be used 
by any one, and are often provided with a bulbous funnel at 
the ends. Another point is the awkwardness of the manipula- 
tor, possibly from lack of practice. As a result of all this, the 
general practitioner believes that these various methods of 
diagnosis and analyses of stomach contents, are too complex, 
though they are even simpler than the methods employed for 
urinary analyses. One need not bother with percentages; one 
only requires average figures. We must know relatively the 
presence or absence of free hydrochloric acid, etc. Another point 
Dr. Menges believes to be of importance is that what little 
of the stomach cdntents is found on the end of the tube can be 
utilized for diagnosis; no matter how small, strips of testing 
paper can be used by applying them to the end of this tube, 
and a complete analysis can be made. The futility of making 
one analysis should be emphasized. If we are dealing with or- 
ganic disease the variations presented can only be appreciated 
by those who have worked with these tests ; the use of one test 
breakfast will not do. It is positively absurd, he said, to depend 
on the results of one examination. By gross examinations of 
specimens one can determine a great deal in the vast majority 
of clinical cases. 

Db. S. p. Black, Pasadena, called attention to an important 
point brought out by Dr. Billings, i. e., the question of proper 
mastication. We all know that mastication is improperly per- 



193 

formed by all of ua ; if more time were devoted to proper mas- 
tication there wotdd be far less bolting of food. When exercise 
Is taken a meat diet is needed. It is necessary that mastica- 
tion should be so complete that the gastric and intestinal 
ivAoBB may gain ready acoesa to all particles of the food. 11 
mastication is properly and thoroughly done, the appetite can 
be satisfied with a less amount of food. More that is taken in 
can be utilized and less will be excreted. The amount of food 
taken depends on so many conditions that it is difficult to state 
exactly the amount necessary for each. This varies with the 
period of life and many other factors. For instance, an old 
man can not take the same amount of food that a younger man 
can. It should be borne in mind that the majority of cases of 
chronic rheumatism are due to a toxemia from the decomposi- 
tion of proteids. The excess of proteid material appears not 
only in the form of urea and other products, but also as 
ptomains which when absorbed give rise to chronic joint af- 
fections. The relation, therefore, between proteid intake and 
mastication can readily be seen and its importance recognized. 
Dr. Black quoted Dr. Stengel as saying that there exists a 
feeling among the profession that the examination of the secre- 
tion of the stomach is becoming of less and less importance 
and that an examination to determine the motor function of 
this organ is of prime importance. The papers read in this 
symposium place more reliance on the physiology of the stom- 
ach and a study of the stomach secretion. The laboratory is 
essential for a proper understanding of abnormal gastric dis- 
eases. 

Db. Joseph L. Milleb, Chicago, asked what results Dr. Dock 
has had with Weber's test for blood in the stomach contents 
and what value he places on it. While it is true. Dr. IMiller 
said, that in cases in which hydrochloric acid is present it is 
not absolutely necessary to test for pepsin, still in those cases 
in which there is an absence of hydrochloric acid it is neces- 
sary to determine whether pepsin is absent as well. He asked 
Dr. Dock if he resorts to this test. Dr. Miller believes this test 
should be in more general use. He believes that we should 
simplify exact qualitative determination more than we at pres- 
ent do. On the other hand, he also believes that a quantita- 
tive determination gives very valuable information. With 
Ewald's aspirator it is very easy to obtain all the contents of the 
stomach, and the use of this instrument simplifies the methods 
very much. When sarcinse are associated with a marked in- 
crease in the hydrochloric acid, it is important as indicating a 
benign stenosis of the pylorus. 

Db. J. M. Andebs, Philadelphia, said that it is a well estab- 
lished fact that physiology has a direct bearing on practice of 
medicine and is a most valuable aid in recognizing and treat- 
ing diseased conditions. The only defect in this symposium 
is that the physiology of digestion has not been included. The 
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distribution of copies of papers such as presented by Dr. Bill- 
ings would have a decided effect on medical progress in Amer- 
ica. What Dr. Billings has given us is beyond dispute, and 
these things are most useful to the practicing physician. Dr. 
Anders was glad to hear him mention and emphasize the fact 
that the average amount of food ingested is at least twice as 
much as required to maintain complete physiologic efficiency. 
The minimum amount of alimentation necessary under the 
many varying conditions of life, including the ages of patients, 
is as yet imperfectly understood. The physician should be 
able, instead of as at present estimating empirically how much 
food is necessary, to determine this scientifically. The medical 
profession certainly owes much to the observations of Chitten- 
den, Volt, Atwater and others. The determination of the 
amount of creatinin excreted daily is sufficient for the deter- 
mination of the nitrogen balance of the body. Dr. Anders be- 
lieves that up to the present time, and in the future as well, 
the most important advances will be those made as the result 
of analyses of food ingested and the urine, the feces, etc., ex- 
creted. In addition, it is necessary to take into consideration 
other factors, such as the influence of exercise, sleep and baths. 
These problems relating to the general nutrition are de- 
cidedly complex — more so than certain observers would have 
us believe. Dr. Musser has called attention to a long list of 
chronic affections in the course of which gastric symptoms may 
develop, but Dr. Anders would have been glad to have heard 
more regarding the development of gastric symptoms in the 
course of acute infections. Eecently Dr. Anders saw a pa- 
tient suffering from acute articular rheumatism, in whom the 
joint condition was in abeyance, with marked distension and 
severe acute pain in the epigastriuuL It was naturally 
thought that acute gastritis or even perforation of the stom- 
ach might have taken place, but a <»reful physical examina- 
tion of the patient revealed the presence of a plastic pericardi- 
tis. He had previously observed several instances in which 
the pain was referred to the epigastrium. Dr. Anders was 
pleased to hear Dr. Dock emphasize the variability in results 
from chemical examinations of the gastric contents. In his 
own experience, however, the variations in the chemical find- 
ings are less pronounced in organic affections of the stomach 
than in functional disturbances due to neurasthenia, and the 
like. 

Db. F. C. Shattuck, Boston, declared that there is too much 
theory regarding this matter. He believes that medical men 
are in danger of running after false gods. There are, he be- 
lieves, but two conditions in connection with ulcer which call 
for surgery. The first is perforation; the other, obstinate cica- 
tricial contraction of the pylorus. 

Db. James J. Walsh, New York, said that in stomach medi- 
cation the nostrums have even a larger field than in any other 
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disease. Judging from the number of varying remedies for 
stomach symptoms of all kinds that are fairly pushed on the 
doctor by the advertising agents and the large amount of 
printed matter with regard to them that comes to his table, 
there must be an immense amount of medicine for stomach 
symptoms prescribed in this country. All sorts of ferments 
have been introduced and all the vegetable kingdom has been 
rifled of precious treasures in order to provide new stomachics. 
The more distant the country and the more unusual the plant 
from which they come the more grandiloquent the advertising 
and the greater the promise of efficiency. Josh Billings once 
said that it is not so much the ignorance of mankind that 
makes them ridiculous as the knowing so many things that 
ain't so, and there is no doubt that with regard to our knowl- 
edge of the stomach this is truer than with regard to almost 
any other department of medicine. Each individual is abso- 
lutely a law unto himself as regards his tastes and his capac- 
ity for digesting various articles. The distinguished Russian 
physiologist, Pawlow, has demonstrated that in animals at 
least a special kind of gastric juice is secreted for each kind of 
food that the animal takes. If to this be added the individual 
tastes in human beings and the psychic influence on the stom- 
ach, then the problem of stomach digestion becomes the most 
complex we know. Fortunately physicians do not have to 
bother much about the variations in the chemism of the stom- 
ach. So long as the stomach will pass on the food that is 
furnished it digestion will go on and will maintain nutrition. 
In cases of gastric cancer, for which the whole organ is re- 
moved, it is a common experience that the patients gain as 
much as 30 or 40 pounds in weight within a few months after 
the operation, in spite of the complete removal of their stom- 
achs. This, however, is only a confirmation of what was 
known otherwise as the result of stomach investigation. Not 
a few persons suffer from achylia gastrica, that is, a condition 
in which there is no secretion of gastric juice in the stomach 
and no process of digestion carried on there, yet suffer very 
little from digestive symptoms and do not lose in weight. In 
more recent times the practice of jejunostomy has demon- 
strated the same thing. When there is a cancer of the pylorus 
and the patient has lost seriously in weight, digestion proceeds 
very happily and nutrition begins at once to improve when an 
opening is made by which food is allowed to pass on immedi- 
ately to the intestines. Gastric motility, then, is more im- 
portant than gastric chemism. If physicians can only switch 
the food past the stomach, the digestive system will continue 
its work. As a matter of fact, most of the tonics that do 
good in digestive disturbances influence the motility of the 
stomach rather than its secretory activity. That is why 
strychnin is so useful. The most serious difficulty that ham- 
pers stomach motility is the- lack of proper mastication. Meats 
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must be chewed, but still more must vegetablee be chewed. It 
is the vegetable-eating animals that ruminate. It is in this 
line and not in trying to help gastric chemism and the fer* 
ments that therapeutics are effective. 

Db. John A. Liohtt, Pittsburg, believes that gastric atony 
due to organic obstruction is the crucial point in this sympo- 
sium and that it will assume the same position in the next 
few years in the deliberations of this section that appendicitis 
did some years ago. After a rather extensive experience in 
the treatment of these conditions, he has found that in many 
cases he might have easily dispensed with mechanical devices, 
such as intragastric electricity, massage and lavage. Simply 
advising the patient to masticate his food more thoroughly and 
to refrain from drinking at meals and for an hour or two 
after seemed to be all that is necessary in many cases. Food 
not properly masticated must be ground up in the pyloric end 
of the stomach, and such extra work is likely to produce 
atony, erosion, ulceration or other gastric disturbances. Dr. 
Lichty did not mean to say that we should not use these 
agents in selected cases, for they are often absolutely essential 
to bring about a curve. In the treatment of gastrie atony duA 
to organic obstruction, the internist and surgeon must come 
together and understand each other. The earlier this is done 
the better for the patient's welfare. With the present methods 
of diagnosis physicians are not yet able to make a definite 
diagnosis in the earlier stages of some of the most important 
gastric lesions. The effect of rational treatment and the 
course of disease must be observed at times before a diagnosis 
can be made. Now and then it may be necessary to do an ex- 
ploratory operation before a diagnosis can be made. Such an 
operation is not always a serious undertakins^ and may fre- 
quently reveal important conditions. Dr. Lichty recently saw 
a case in which he was positive that there was a gastric ulcer; 
the patient suddenly had an attack of jaundice and then he was 
positive that he had to deal with a case of obstruction of the 
gall ducts. There was foimd at operation a band of adhesion 
which interfered with the pyloric entrance and also with the 
gall duct. No amount of treatment would have relieved this 
patient, though she had received treatment from different 
physicians for a year or more for gastric ulcer and for gall- 
stones. The tendency of the internist too often is to be satis- 
fied to have patients in a chronic condition come to the office 
day after day tmtil they are entirely dissatisfied and discour- 
aged and ready to desert to the quack. There is still too wide 
a space between the internist and the surgeon, «nd in this 
space the quack and unscrupulous doctor find a rich harvest. 
The internist and surgeon must co-operate. 

Dr. C. M. Coopeb, San Francisco, said that Dr. Billings' 
paper should have been read before a conjoined section. Inas- 
much as the subject matter is unwisely neglected and its im- 
portance to all branches is equally great. It is not necessary 
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to tell the patient to limit the intake, as the muscular move- 
ments associated with thorough chewing plus the better diges- 
tion of the food chewed induce a feeling of satisfaction which 
in itself tends to diminish the amoimt eaten. Further, it must 
be remembered that a thorough clinical examination should 
oome before a chemical analysis of the stomach contents. On 
the Pacific slope aneurism is so common — abdominal aneurism 
at well as thoracic — ^that such an inverted order of examina- 
tion might lead to serious trouble. Moreover, frequent chemi- 
cal examinations are just as important as frequent stomach- 
content analyses. If prior to the passing of the stomach tube 
the patient suck a strong English peppermint the throat is 
partially anesthetized and the proceeding is rendered less 
difficult in sensitive patients. Though, of course, periodic gas- 
tric crises may occur in locomotor ataxia and be due to that 
alone, sometimes there is a local trouble underlying or compli- 
cating the nerve storms, as in two cases which Dr. Cooper 
recently saw. In one there was stenosis of the pylorus; in the 
other, a band binding down the first part of the duodenum was 
demonstrated by operation. The great majority of physicians 
refer their gastric patients too late to the surgeons and termi- 
nal infections occur. Patients should be referred back to the 
physician; otherwise the primary constitutional tendencies 
which have led to secondary lesions necessitating surgical 
interference will often remain uncorrected. 

Db. Nobman Bridge, Los Angeles, Cal., said that one im- 
portant point in the physiology of the stomach has been 
omitted in this discussion, and that if physicians could keep 
this point in mind it would simplify the subject very much. 
The stomach is not useful in absorption. The important thing 
regarding this organ is its motility, and the purpose of the 
stomach seemed to be to act as a reservoir to receive and to 
retain food for a variable period of time and to deliver it 
slowly to the intestine. The stomach could be left out of con- 
sideration for the business of digestion. If we could get the 
food out of the esophagus, through the pylorus, it then would 
be possible sufficiently to nourish patients. The absorption of 
water even does not take place to any extent from the stomach. 
It is a convenience to mankind to take food into the stomach 
at certain intervals and to go on about the business of life. If 
one takes too much food and absorbs too much, it is the intes- 
tines that do it and not the stomach at all. Dr. Bridge thinks 
that it can be shown that the stomach may directly cause such 
systemic diseases as Dr. McGaskey has referred to. 

Db. Fbank BnxiKGS, Chicago, stated that carbohydrates and 
fats furnish the animal body fuel. The proteid food furnishes 
the defect due to waste of the muscular system and other or- 
gans which perform the work for the body. The amount of car- 
bohydrates and fats necessary for fuel for an adult will depend 
on the character of the work. A laboring man will require 
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more than a man who leads a sedentary life. The amount of 
proteid necessary to repair the waste from muscular exertion, 
etc., has been found to be only about one-half that which has 
been advocated for years in the standard dietaries. With this 
one-half the amount of proteids a nitrogenous balance may be 
maintained. There are fanatics on all subjects, and in this 
particular one those who advocate a very low proteid intake 
and over-mastication, as compared with ordinary chewing of 
food, may do things which appear ridiculous. Nevertheless, 
the action of these men and what has been written on the ex- 
treme side of the question by them has brought the attention 
of the public to the subject and in this way has been of great 
benefit. The lay public and many of the medical profession 
believe that all strength, nutrition and force comes from the 
proteids and especially from the albumin of meat. The fact is 
that the proteid is simply a tissue builder, and growing indi- 
viduals, therefore, may require a considerable amount of al- 
bumin, but when the growth is once attained only that amount 
of proteid will be necessary to maintain good health and 
strength which will furnish food to take the place of the waste 
produced by muscular and other bodily activities. The amount 
of proteid necessary for each individual may differ, but only 
that amount will be required which will maintain a nitro- 
genous balance, as evinced by the nitrogenous output in the 
urine, feces, etc. Dr. Billings mentioned an error which may 
occur from the use of bread in a test meal. Sponge bread so 
used, even after twenty-four or more hours old, will show 
yeast cells in the stomach contents and may, therefore, be mis- 
interpreted* as indicating stasis of the stomach contents. 

Db. Geobge Dock, Ann Arbor, said that he considers visible 
masses of mucus in the stomach contents as abnormal, but one 
must be sure this mucus does not come from the respiratory 
tract or from the mouth or be the result of awkward manipula- 
tion of the tube. On the other hand, a small amount of mucus 
which is visible may be present, and yet one can not say from 
this alone that the patient has chronic gastritis. Though the 
physician can not draw the line anywhere, Dr. Dock would say 
that in general more than from 3 to 6 c.c. is abnormal. Ue 
agreed that resorcin is an excellent test, but he likes Gdns- 
burg's better. He also agreed that not too much time should 
be spent in working with the decinormal solutions, etc.; but, 
on the other hand, a physician should have had practice with 
these before doing more rapid work. The examination of the 
vomitus he believes to be very important, but he sounded a note 
of warning against the use of this method as a substitute 
for the tube; it is a dangerous one. A patient can vomit a 
large quantity and yet the stomach contain still more impor- 
tant material. Dr. Dock has been using tests for occult blood 
in the laboratoty, and with satisfaction. He has also looked for 
occult blood in the stools after excluding any bleeding points 
in the rectal mucosa. Delicate reactions for blood in stomach 
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contents are easy, but one may meet with many instances in 
which there is no distinct lesion of the mucous membrane. He 
agreed with Dr. Miller regarding the test for pepsin and also 
for rennin. They are useful, but one can very often get along 
without either of them. The presence of sarcinsB gives valuable 
information in many ways. Sarcinae are rarely ioimd in malig- 
nant disease of the stomach. If foimd in large quantities it is 
sufficient to say that the patient has not malignant stomach 
disease. On the other hand, yeast is often found in gastnc 
cancer when hydrochloric acid is still present. He is not sc 
enthusiastic with regard to the surgery of the stomach as Dr. 
Walsh. He agreed that cancer should be operated on if possi- 
ble. In cases of ulcer, also, he has had patients operated on 
and with good results. But doing a gastroenterostomy in case 
of ulcer does not make the patient normal. In a large number 
of patients, 16 or 17, who have been reported as being operated 
on for gastric ulcer, peptic jejunal ulcers have developed which 
were even more diingerous than the original gastric ulcer. 
This ulcer tendency can not be cured by operation, and so it is 
with fimctional disease and stagnation of food; it has not been 
demonstrated in cases of gastroenterostomy or pyloroplasty 
that the stomach is as good as before. Therefore, he thinks, 
physicians should take the middle ground between what Dr. 
Walsh has given us and those who take the gloomy aspect or 
conservative aspect in regard to this subject. 

Db. Charles G. Stockton, Buffalo, thinks that lack of suc- 
cess is often due to the way in which cold is employed. If too 
cold, or if too much force is employed, depression is likely to 
follow. Sometimes benefit is to be obtained by alternating the 
cold with the hot douche. He also emphasized what Dr. 
Manges said regarding the importance of selecting a proper 
stomach tube. This is a point that is often overlooked. He 
also agreed with Dr. Lichty that in the treatment of stagna- 
tion, which depends on atony rather than on obstruction, much 
can be accomplished in attention to mastication and the with- 
holding of liquids at meals. In any case of atony of the stom- 
ach reaching to stagnation, without obstruction, one should 
not forget what can be accomplished through the general man- 
agement of the case and general measures. He advised physi- 
cians not to overlook general innervation. On the other hand, 
he said one often fails to obtain success because of overlooking 
local treatment. He disagreed with Dr. Bridge that the stomach 
is practically unnecessary. Physicians are too prone to say 
that certain organs are unnecessary to-day. He does not be- 
lieve that one can get along without the stomach, even if anas- 
tomosis is practicable. In some cases of achylia gastrica the 
stomach will empty itself quickly, within ten minutes after 
a meal is taken, thus showing an enormous motor activity. 
This state may be compared to that of the patient without a. 
stomach. Yet these cases of achylia gastrica have general and 
local symptoms and the victims are not well people. 
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We have in California a peculiar form of oidiomy- 
oofiis of which^ so f ar, no cases have been described in 
people who had not been in our state, except the very 
first case of this form of infection which was observed 
by Wernicke^ in Buenos Ayres and later more accur- 
ately described by Posadas. The first case in Cal- 
ifbmia was reported by Dr. B. Rixford* of San Fran- 
cisco to the San Francisco Medico-Chirurgical Society, 
March 4, 1894. Another similar case under the care 
of Drs. Thome' and Eobinson was seen by him* the 
same year. Later Dr. Rixford," in conjunction with 
Dr. Gilchrist of the Johns Hopkins Hospital Medical 
School, gave a more complete description of these two 
cases and of the parasite. 

This description established fully the morphology of 
the parasite in the tissues and the nature of the lesions 
which it produces. At that time, however, the organ- 
ism was looked on as a protozoon, on account of failure 
to obtain growths, and on account of a certain resem- 
blance to the coccidia named Goccidiodides immitis pyo- 
genes resp,, the idea being that on account of some mor- 

* From the Pathological Laboratory of Cooper Medical College, 
San Francisco. 

1. Wernicke: Centralblatt f. Bact.« 1802. 

2. Occidental Medical Times, 1894, vol. ylil, 826. 

8. Thorne: ''A Case of Protozoic Skin Dl8ea«e." Occidental 
Medical Times, 1804, toI. ▼ill, 708. 

4. Rizford: "A Case of Protozoic Dermatitis." Occidental 
Medical Times, 1894, toI. viii, 704. 

6. Rlxford and Gilchrist: "Two Cases of Protozoan (Coccidi- 
oidal) Infection of the Skin and Other Organs," Johns Hopkins 
Hospital Reports, vol. 1. 
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phologic differences the parasites in the two caseB might 
Dot be the same. This view of the ammal nature of the 
parasite proved to he erroneous in the conrse of the 
examination* of a new case of thia dieeaae which oc- 
curred in 1900, when it became apparent that the para- 



site could be cultivated and developed in the cultures 
in the form of a mould-like growth. It probably be- 
longs to the oidia. I have therefore proposed the name 
Oidivm coctidioides. 

I NciT Pathogenic Moald." Fhlladel- 



The lesions as well as the parasite of coccidioidal 
granuloma show certain riisemblances to the tissue 
changes and organisms found in blastomycetic derma- 
titis as described by Gilchrist, Stokes and Gilchrist, 
Wells, HessJer, Hyde, Hektoen, Montgomery and others. 
There is tliis difference, however, that whereas in blas- 



tomycetic dermatitis the primary focus of infectiwi al- 
ways is the skin and the disease remains localized in 
that organ, with the exception of one case reported bj 
Walker and Montgomery,' in which a genetalization of 

7. "Further Rppott o( a Prevloiialy Hecorded Case of BlBsto- 
inyeosls of the Skin ; Systemic Intsction with Ulastomrcea. Death, 
AutopBy," The Jouhnai. A. M. A., 10O2, vol. xiirlll. SOT. 



the process took place; bucIi generalization of the dis- 
ease is the rule in coccidioidal granuloma and the pri- 
mary focus of infection is just as frequently to be found 
in the interior of the hody as in the skin. Typical cuta- 
neous lesions are often missing entirely. The parasite 
in coccidioidal granuloma differs from the various fungi 
described in blaetomycetic dermatitia first by the absence 
of budding during its development in the tissues, second 
by its multiplication by endosporulation, third by cer- 



Flg. 3. — Face lesion fiom Case S, eecona oaae or Rlitard aod 
GlkhrlBt (Johns Hopkins Hoapttal Reports. I). 

tain diilerences in its growth on artificial culture media. 
Still the resemblances between lesions and parasites in 
blastomycetic dermatitis and those in coccidioidal gran- 
uloma seem cloi^e enough to my idea to classify them 
•together, perhaps after Ricketts' suggestion, as oidio- 
mycoses. It must he acknowledged, though, that there 
is this difficulty in the way of accepting Eicketts' nomen- 
clature, namely, that under the term oidiomycoses 
should be included all diseases produced by oidia, 
whereas Ricketts attempts to limit the term to what is 
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commonly known as blastomycetic dermatitis, a few 
cases of more generaJ infection with yeast fungi and 
infections with Oidium coccidioidcs. On the other hand, 
the t«rm blastomycosis would hardly include all the 
fungi which cause these troubles. Many of them are 
very much more complicated in their modes of develop- 
ment than ordinary blaatomyees. In this dilemma about 
names I believe we should look rather to the profes- 



sional botanist than to the medical worker for a de- 
cision whether these organisms should he properly classi- 
fied as blastomycetcs or as oidia.. Certain is this, that 
we have here a clasyi of diseases usually with the ana- 
tomic characters of granulomata frequently localized in 
the skin but also occurring in other organs which is 
caused by a variety of lower fungi, some resembling 
more blastomycetes, others more oidia. 

There are now on record 10 cases of coccidioidal 
granuloma, to which I can add three new cases, mak- 
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ing 13 in all.' TJnfortimately, the records of the three 

new cases are not complete. 

One of tbese is the caae of a young cauner, C. M., IQ yeara 
of age, who came to the City and County Hospital at ban 
Francisco Sept. 23, 1901. Before entering the hospital he bad 
irregular attaclca of fever with violent chilla for four weeki. 
In the hospital he developed the symptoms of a severe, un- 
usually chronic meningitis and died Dec. 17, 3 months after 
entering. The necropsy showed an old calciGed caseous spot 
in one of the peribronehial lymph glands on the left side, on« 
old miliary tuberde in the left kidney, a chronic irregular 
caseous process in both adrenals, a basilar meningitis with 
many tubercles in the Sylvian* flssures and a very extensive 



chronic iDflammation of the pia mater of the spinal cord 
which in places was 3 to 4 mm. thick and full of tubercles 
and submiliary abscesses. The spinal cord showed a marked 
softening especially in the periphery underneath the thickened 
pia mater. He also had a terminal bronchopneumonia and be- 
ginning cystitis and pyelitis in consequence of a paralysis 
of the bladder which developed toward the last and necessi- 
tated catheterization. At the time the case was regarded as 
an ordinary case of tuberculosis. Ko attempts were therefore 
made to obtain cultures. Several years later,, only adult and 

S. At the eed of the paper Ib ■ short Rrnapsls of the case* 
alreadr pnblle>hed and ■ more detailed sccouDt of the new cam. 
The numbers In the text refer to the nnmbera siven to tbs caiea 
In that place. 
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H]Kirulating form of Oidiunt cocctdtoides were discovered in 
sect ions from the meninges. 0ns of I he moat remarkable 
featureB of this case is that tubercle bacilli and uo other 
parasites were found in the adrenals, whereas no tubercle ba- 
cilli, but man; oidia could be demonstrated in the meuinges. 
The second case was one observed at the German Hospital 
in San Francisco in Dr. Weil's service, to whom I am much in- 
debted for allowing me to make use of it here. The patient was 
an old man, bora in German; in 1S42. \Vhen 16 years old he 
had an enlargement of the glands of the neck with extensive 
suppuration, which after considerable time healed with the 
formation of large scars. He came to America in 1874, lived 
in New York, San Francisco, ^Oakland and Sacramento. He 



was employed most ot the time as a baker or as a mill hand. 
In Sacramento he was overseer of a large market. He never 
lived in the San Joaquin Valley. Toward the end of 1903 a 
large cold abscess developed on the left side ot hia chest which 
was opened in March 1904. Two ribs were resected. Una 
wound remained open ever aince. Later soft fluctuating awell- 
inga developed on both aides of his neck. In June, 1904, Dr. 
Weil curetted the open sinus and removed some diseased bone. 
Microscopic examination of the granulation tissue showed 
miliary and submiliary chronic abscesses, some with giant 
cells in their walls and in these abscesses the parasites; there 
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were many sporulating forms. Some time afterward tli« 
patient whb discharged, apparently, cured. 

In the third case, Chinese, W. D., at the City and County 
Hospital, the external condyle of the right humerus was re- 
moved in June, 1005, on account of caries involving the elbovr 
joint. Microscopic examination of the specimen showed fibrous 
thickening and cellular infiltration of the periosteum and the 
adjoining muscle. There was extensive destruction of the 
bone with formation of tubercle-like nodules with large giant 
cells of the Langhans' type. In other places there were sub- 
miliary chronic abscesses. One section shows a large area of 
diffuse caseation. In the latter were many large full grown 



parasites. In one of the submiliary abscesses was a typical 
sporulating form. The patient died with symptoms of a 
chronic pulmonary trouble with sp\itiim in which no tubercle 
bacilli could be found. He also had a paralysis of both legs. 
Unfortanately in this case also no necropsy could be made. 

If we look over the cases so far reported in order 
to obtain a clinical and anatomic picture of the disease, 
we find that on account of the groat variety of lesiona 
produced by the parasit* and the great variety of or- 
gans affected, it is very difficult to make any generaJiza- 



tions. The clinical sjinptoms in these cases, of conm, 
depend entirely on the localization of the disease in 
the different organs of the body and the extent to which 
these organs have been involved in the process. So far 
no typical clinical picture can be given, but in some 
cases there is a striking resemblance to tuberculosis. In 
regard to the anatomic changes, one can say that the 
disease belongs to the infectious granulomata reseanbling 
tuberculosis, although at times differing from it in 
certain respects. As in all infectious granulomata the 



manifestations of the disease are very manifold, the most 
characteristic, of course, being nodules consisting of 
granulation-tissue at various stages of development, 
but in addition to such lesions and mixed with them we 
find suppurative processes usually of a chronic charac- 
ter which in exceptional instances may be quite acute, 
however. The infection with Oidium coccidioides there- 
fore produces either submiliary, miliary or larger nod- 
ules, which resemble tubercles very closely. These nod- 



ules may caseate. Later the caseous material may 
liquefy and cavities coutaioiDg pus-like material may be 
produced in this vay. Or, iu other cases, there may be 
suppuration from the beginning, scnnetimes of a rather 
acute typSf but usually more chronic in character, lead- 
ing to the formation of miliary or larger, sometimes very 
large (size of an infant's head) chrtmic abscesses or 
chronic ulcers. The lesions are nearly always progres- 
sive, with marked tendency to dissemination by the 



lymph and blood current, still sometimes they may heal 
eventually. In this tendency to rather rapid spreading 
in the same organ and from one organ to another, and 
in the more suppurative character of the lesions the 
disease at times resembles glanders more closely than 
tuberculosis, although it has been clinically most often 
confounded with the latter. 
Six of the 12 cases which have been reported more ac- 
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curately had peculiar skin lesions. The appearance of 
ihese differed considerably in the different caseB. Some- 
times they were composed of largo tubers with more or 
ulceration, recalling the clinical picture of mycosis 
joidea. This was observed in Cases 1 and 4,' The 
ns in the latter case are shown in Fig. 1. In Cases 
3 and 8 the nodules in the skin were much smaller and 
the trouble had the appearance of a hypertrophic lupus, 



Fig. JO. — Wall ol ohroLlo abBcesa wltli manj paraBltes, Case 5. 
High power. 

as shown in Fig. 2. Again in Case 3, the lesions were 
more ulcerative in character, there was less tumefaction 
at the edges of the ulcers and instead of more or less 
solid nodules, submilliary abscesses were largely encoun- 
tered (Fig. 3). The trouble in these cases usually 
started in some exposed part of the skin and extended 
from there discontinuously more or less all over the 
body. In one of my cases, a Japanese, there was only 
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one ulcer on the foat, of the appearance of a simple 
chronic ulcer without tumefaction, nodules or miliary 
absceasea at the margins. The ulcer was covered with a 
thick brown scab. 

These cutaneous lesions seem to have been the primary 
seat of infection in 4 of the 6 cases. In Cases 4 and 8 
this is a little doubtful, because in both of them there 
were symptoms of internal disease before the cutaneous 
manifestations developed. Case 4 apparently is an ex- 
ample of primary pulmonary infection, of which there 
are two more instances among my own cases. In Case 
6 the first clinical symptom was a pleurisy on the left 



Fig. 11.— Adult parasites, Chbc 5, 1/12 hom. ImmerBlon. 

side, and at the necropsy the lungs were found exten- 
sively involved. In the other. Case 6, there were old 
scars at both apices, from, which the process probably 
had started. Case 7 also probably has to be regarded aa 
a primary pulmonary infection ; otherwise the source 
of infection would be entirely obscure in this instance, 
in spite of careful anatomic investigation. In the other 
cases there was no chance for investigation suiBcient to 
obtain any clue in regard to the mode of infection. 

In the lungs a variety of conditions have been ob- 
served. In Case 6 nothing was left in the lungs except 
small scare at the apices, whereas in other cases the 
lesions were rapidly progressive and very destructive. 
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Case 6, vhich is a typical example, showed iiregalar 
nodular consolidations, vitb eitenaive caseation and ab- 
scess formation, many disseminated miliary nodules and 
small abscesses, several large abscesses, one extending 
into mediastinum and another into the diaphragm. 
There was an empyema on the left side. The early in- 
volvement of the pleura and the extension of intrapul- 
monary abBcesses into adjoining viscera (mediastinum, 
diaphragm, soft tissues of the lower neck, etc.) seem to 
be rather characteristic of the disease. 
If the lungs are infected secondarily by the blood 



Fig. 12. — Sporulatlng paraBltea. Case 5, 1/12 bom. Immersion. 

current, the result, as a rule, seems to be the formation 
of innumerable miliary nodules, very much like those 
observed in acute disseminated miliary tuberculosis. 
These also occur in such instances in spleen, liver and 
kidneys and may or may not develop in these organs 
into small chronic abscesses. 

The lymph glands are affected early and extensively. 
They usually show enlargement, caseations and snppnr- 
ation. 

In its predilection for certain organs the disease is 
rather similar to tuberculosis. The adrenals are fre- 
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quently diseased (mentioned in Cases 3, 7, 8). In all 
three cases the lesion consisted in an extensive caseation 
of these organs. Basilar meHingitis, resembling tuber- 
cular meningitis very closely, was observed in Cases 6 
and 7, In Case 6 the lesions were rather acute, like 
ordinary tubercular meningitis, whereas in Case 7 the 
process was very much more chronic, lasting for over 
three months. 



Fig, 13. — Development of parHBlte on arCiaelal media. Taken 
from Ophills paper, Joor. ot Exp. Med., vl, 1005. I. Sporea In ends 
ol byphK. II and III. Germination ol spores. IV and V. Devel- 
opment of hyphs from spherical forms of parasites. VI. Develop- 
ment of liyphie from spore formed b; endo-Bporulatlon In tlBsnes. 
VII. Deyelopment of spherical forme In tissue from spores formed 
In cnltnres. 

Disease of the bones was noticed in Cases 2, 5, 10, 11, 
13. The trouble was often multiple and had the ap- 
pearance of a chronic suppurative periostitis and osteo- 
myelitis, with caseation. Here, again, in some in- 
stances particularly, the resemblance to tubercular 
caries was quite marked. 

In one case only (Case 2) the infernal genitalia were 
affected. There was a chronic caseation and suppura- 
tion of prostate, seminal vesicles, both epididymides 
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and Icstcs. Tliis observation is inScrcstiiig on iieraunt 
of the inyariably occurring clironic nippnrative pcri- 
orrhitia in giiinoa-piga after intraperitoneal injection. 

The histology of the lesions is remarkable on acconnt 
of the close resemblance of some of the lesions to those 
produced by the tubercle bacilluB, showing that in tuber- 
culosis, just as in all other diseases, the reaction of the 
tissues to the virus is not specific or in any way pathog- 
nomonic. In coccidiodal granuloma we also observe his- 
tologically interesting transitional stages between small 



Fig. 14. — Derdopment of parasite on artlflclsl media. I. More 
unuBual forms of sporulatloa. IT. Vrast like form found la old 
pure culture. Ill, Involution forms of spores. IV. Yooub my- 
celium showing septate and cjllDdrlcal bypbffi. 

chronic abscesses and tubercle-like nodules, which, how- 
ever, although more rarely, may also be found in cases 
of tutjerculosis. Figure 4 shows, in one section "typi- 
cal" tubercles, with giant colls of the Langhans' type 
and submiliary abscesses surrounded by thick layers of 
epithelioid cells. In Figure 5 several of the "tubercle"- 
like nodules are shown with the high power. In Figure 

6 we see a similar nodule with a central abscess cavity 
filled with polymorphonuclear leucocytes, and in Figure 

7 a chronic abscess surrounded by epithelioid cells. On 
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one side in the layer of epithelioid cells there is a small 
giant cell. Figure 8 is taken from the edge of a larger 
tubercle and shows typical caseation. 

Examples of more acute lesions are given in Figs. 9 
and 10. In Fig. 9 one sees an irregular accumulation 
of cells, largely polymorphonuclear leucocytes, in the 
meninges with beginning necrosis in places, and Pig. 10 
illustrates the thick wall of one of the larger chronic' 
progressive abscesses in Case 2. There is a thick layer 
of granulation tissue, the superficial layers of which are 
necrotic. In the granulation tissue there are many 
parasites; around some of them small abscesses are 
noticeable. 



The Oidium cocddioides occurs in the tissues in the 
form of spherical bodies that grow to about 30 microns 
in diameter, consisting of an irregularly" staining proto- 
plasmic body and a double-contoured capsule which in 
the larger forms is thick ant! often covered on the out- 
side with prickles or even long spines (Fig. 11). Dif- 
ferent from the parasites in blastomycetic dermatitis, 
these spherical forms do not multiply by budding, but 
by endosporulation, as shown in Fig. 12. The forma- 
tion of spores is preceded by a division of the proto- 
plasm into 2, 4, 8, 16, etc., parts. The spores may num- 
ber 100 and more. They are liberated by a bursting of 
the capsule and grow out directly either outside or often 
still within the old capsules into young spherical para- 
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sites. If many Bponilating forms are preseDt, the proc- 
ess is usually more acute and more suppuratiTe in char- 
acter. The number of the parasites in the lesions varies 
a good deal. Usually they are numerous enough to be 
easily found, at other times several sections have to be 
carefully studied before they are noticed. In pus they 
are most easily found when a drop of fresh pas is 



Fig. 16. — l.eBloDB In omentum of gulDea-p^ after Intrap^rltoneat 
Injection. Low power. 

spread between coverslip and slide and looked at with 
the low power. 

When one of the adult parasites is placed in a suitable 
medium it grows out into long septate hyphce in the 
manner shown in Pig. 13, iv and v, developing in course 
of time into a mouldlike growth (Fig. 15). It is prob- 
able that the spores also may be the starting point Oif 
such growth (Fig. 13, vi). It is not always easy to ob- 
tain the first growth, because not all parasites give rise 
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to the formation of hyphse, and they do so only when 
they are free, entirely separated from the tissues. A 
drop of pu3 is the best material for starting a culture. 
Solid tissue containing parasites must be carefully 
teased or ground in a sterilized mortar before a growth 
can be obtained. 

The fungus grows well on all media in the incubator 
and more slowly at room temperature. Fig. 14, iv. 



Fig. IT. — Nodule witb iqbd; parasites on lower surface of dl- 
H|)lkragni of gulaea-plg after Intraperitoneal Injection. Hlgb power. 

shows the mycelium of a fresh culture which consists 
of cylindrical septate branching hj'phse. After varying 
intervals, sometimes a month or more, spores develop 
in the ends of the hyphse (Figs. 13, i, and 14, i) . These 
spores are of interest, because from them, after intro- 
duction into the tissues, the spherical forms develop in 
the manner shown in Fig. 13, vii, by direct enlarge- 
ment. As long as the culture does not contain any 
spores it is not infectious. Spherical forms with endo- 
sporulation are never observed in ordinary cultures nor 
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are mycelia ever found in the tissues. Wolbach, how- 
ever, succeeded in developing the spherical forms with 
endosponilation outside the tissues in collodion sacs 
placed in the peritoneal cavity of animals. 

The spores which form on artificial media can also 
be the starting point of a new growth on new media 
(Fig. 13, iii). The spores are first biconcave on both 
sides with sharp edges, later they may take all sorts of 
irregular forms (Fig. 14, iii). In old cultures I have 
found a few times yeast-like growths like the one shown 
in Fig. 14, ii. 

Experiments have shown that dogs, rabbits and 
guinea-pigs are very susceptible to infection with 
Oidium cocddioides. The cutaneous lesions have been 
reproduced in dogs. Intraperitoneal injection is fol- 
lowed by chronic inflammation of the omentum with 
formation of nodules and abscesses, the formation of 
nodules on the peritoneum in liver and spleen and 
sometimes in pleura and lungs. In male guinea-pigs 
and rabbits, as has already been mentioned, a chronic 
suppurative periochitis develops after this form of in- 
fection. 

After intravenous injection the chief lesions are en- 
countered in the lungs in the form of innumerable mil- 
iary nodules ; most other organs, however, are usually af- 
fected similarly and sometimes bone lesions occur. Fig. 
16 gives an illustration of the lesions in the omentum 
of a guinea-pig. The microphotograph, which is taken 
with a very low power, shows numerous small abscesses 
in a mass of cicatricial tissue. In Fig. 17 a more tuber- 
cle-like lesion from the lower side of the diaphragm of 
an animal is represented. 

So far it has not been possible to t;race the source of 
the infection in any of the human cases. As mentioned 
before, the disease seems to be almost limited to Cali- 
fornia. Most cases have come from San Joaquin Val- 
ley, but some have been observed in people who have 
never been in that part of the country. There has not 
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been an epidemic outbreak in any place as far as is 
known. The cases have been found at considerable in- 
tervals in San Francisco in people coming from the 
country and had no apparent relation to one another. 
Several of the patients have been working as day labor- 
ers on the railroads, but not all of them, by any means. 
From what we know from the cultivation experiments 
it would seem quite possible that the oidium occurred 
in nature and caused infection occasionally only. Since 
animals aj-e susceptible to it, it has been suggested that 
the trouble might be primarily an animal disease and 
only occasionally transmitted to human beings, but so 
far it has not been possible to adduce any evidence in 
support of this theory. I am fairly convinced that the 
cases are more frequent than would appear now. The 
resemblance of the disease to tuberculosis is so great 
clinically and anatomically that the true nature of the 
cases is recognized only when a careful microscopic ex- 
amination is made of the diseased tissues or the pus 
from the lesions. 

SYNOPSIS OF CASES. 

Case 1. — Case of Posadas and Wernicke {Centralhl. fur Bact, 
1892. Revue de Chirurgio, March, 1900, etc.) First symp- 
tom : appearance of bluish red tumor of size of lentil on right 
cheek, later large ulcerating nodules resembling mycosis fung- 
oides appeared in Various parts of the skin. Secondary in- 
volvement of regionary lymph glands. The disease lasted 
seven years. At autopsy disseminated nodular lesions were 
found in the internal organs. 

Case 2. — First case of Rixford and Gilchrist {Johns Hopkins 
Hospital Reports, I). Observed 1894. Male, 40 years old. 
First manifestation: sores on forehead and back of neck, 
later, disseminated cutaneous lesions resembling hypertrophic 
lupus. Nine years after first symptoms involvement of region- 
ary lymph glands, death one year later. Lesions found in 
internal organs at autopsy: chronic abscesses, disseminated 
nodules, old scars and irregular areas of consolidation in 
lungs; chronic nodular pleurisy, nodules in diaphragm, cir- 
cumscribed chronic nodular peritonitis underneath diaphragm 
and in pelvis, caseation and suppuration in peribronchial and 
retroperitoneal lymph glands, disseminated nodules in spleen, 
caseation of both adrenals, caseation and suppuration of pros- 
tate, seminal vesicles, both epididymides and testes, chronic 
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suppurative and caseous osteomyelitis of middle of left tibia 
and head of metacarpal bone of left index finger. 

Case 3. — Second case of Rixford and Gilchrist [Johns Hop- 
kins Hospital Reports, 1). Observed 1804. Male, 33 years 
old. First symptom: two small pimples on forehead de- 
veloping into chronic ulcers, later progressive disseminated 
ulcerative lesions of skin, early involvement of regionary 
lymph glands. Night sweats, remittent fever. Duration of 
disease 3 months. No necropsy. 

Case 4. — Case of Montgomery {British Journal of Derma- 
tology , XII, 1900). . Male, 21 years old. First symptoms: 
cough ten months before death. Two months before death 
appearance of large nodules resembling mycosis lungoides in 
skin over right eye which ulcerated, later widely disseminated 
cutaneous lesions. High remittent fever with night sweats. 
Secondary involvement of regionary lymph glands, rapid in- 
crease in pulmonary symptoms. Finding in internal organs at 
autopsy: large abscess in upper part of right lung extending 
underneath clavicle into soft tissues of neck. Several smaller 
abscesses and consolidated areas in right lung. Large abscess 
in right lobe of liver. 

Case 6.— Case of Moffitt and Ophflls (Phil. Med. Jour., 1900, 
Jour, of Exp, Med. 1905, VI). A. L., male, 19 years old. 
First symptom: chill followed by pleurisy: later multiple 
arthritis, osteomyelitis of frontal bone. Slight chills and pro- 
fuse sweating. Duration of disease: three months. Lesions 
found at autopsy. Irregular nodular consolidation with case- 
ation and abscess formation in lungs, also disseminated mili- 
ary nodules, and larger abscesses extending into mediastinum 
and diaphragm. Empyema on left side, caseation and sup- 
puration of retroperitoneal lymph glands, disseminated mili- 
ary nodules in liver, disseminated nodules and abscesses in 
kidneys and spleen, purulent periostitis and osteomyelitis of 
frontal bone, both tibias. Suppurative inflammation of both 
knees, right shoulder, both elbows and both wrists. Cultures 
obtained. 

Case 6. — G. B. {Jour, of Exp, Med., 1905, VI.), old man. 
No clinical history. Lesions found at autopsy: Old partly 
healed lesions at apices, chronic nodular pericarditis, dissemi- 
nated nodules in spleen and kidneys, basilar nodular menin- 
gitis. 

Case 7 (New case).— C. M., canner, 19 years, came to City 
and County Hospital, Sept, 23, 1901, had been in San Joa- 
quin Valley for 12 days the month before, stopping at Bakers- 
field and Fresno. Before enterincr the hospital he had irregular 
attacks of fever with violent chills for four we^ks. On enter- 
ing he had high remittent fever, no plasraodia could be found, 
leucocytes normal, much headache, marked rigidity of neck, 
tenderness of cervical vertebraB, constipation. Kemig's symp- 
tom was present but not very marked. At intervals the 
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patient was in stupor or at times delirious. December 5, 
unequal pupils, complete paralysis of left abducens. December 
6, paralysis of bladder. December 9, bed sores. He died De- 
cember 17. At autopsy an old calcified caseous spot was found 
in one of the peribronchial lymph glands on left side, one 
old miliary tubercle in the left kidney, chronic caseation in 
adrenals (tubercle bacilli found in sections, no oidia). Basilar 
meningitis with many disseminated nodules in Sylvian fissures, 
very chronic inflammation of pia mater of spinal cord with 
thickening to 3-4 mm. in diameter. In thickened pia many 
miliary nodules and abscesses. Marked softening of cord. 
Terminal bronchopneumonia and beginning cystitis and pye- 
litis. The case was first regarded as an infection with tubercle 
bacilli. Later adult and sporulating forms were found in the 
meninges, no tubercle bacilli could be demonstrated in them. 

Case 8. — Case of Montgomery, Ryfkogel and Morrow {Jour, 
of Cut. Dis., Jan., 1905). Findings at autopsy: Disseminated 
cutaneous lesions resembling hypertrophic lupus. No old les- 
ions in lungs but many disseminated miliary nodules which 
were also present in spleen, liver and kidneys. Chronic case- 
ation of adrenals. Cultures obtained. 

Case 9. — Japanese (Jour, of Exp. Med., VI., 1905). Chronic 
simple ulcer of foot, caseation and suppuration of inguinal 
lymph glands and one of cervical lymph glands. This patient 
was later treated at the City and County Hospital in Dr. 
Huntington's service for a large abscess of the- anterior ab- 
dominal wall which extended into the pelvis. The abscess was 
opened and drained. The patient discharged improved. It has 
been impossible to trace him since he left the hospital. 

Case 10. — Case of Gardner and Hal ton. An unusual infec- 
tion in the bones of the foot. San Francisco County Medical 
Society, November, 1904. Gal. State Journal, 1904. Old man 
who worked on the railroad in the San Joaquin Valley. In 
1900 he had an accident to right foot, followed by an abscess 
on the dorsum of foot. The abscess was opened and healed. 
Foot remained swollen and tender. In 1904 abscess formed 
over fourth metatarsal bone. It was freely opened and con- 
siderable necrotic bone and pale granulation removed. Curet- 
tings show caseation and formation of tubercle-like nodules. 
Many adult and some sporulating parasites. Amputation of 
foot. The patient is otherwise apparently in perfect health. 
Cultures obtained. 

Case 11 (New case). — D., patient at German Hospital, 
service of Dr. Weil. Male, German, born 1842. When 16 
years old, while still in Germany he had an enlargement of 
the glands of neck with suppuration which after considerable 
time healed with formation of large scars. He came to 
America in 1874, lived in New York until 1877, then came to 
San Francisco, where he stayed until 1880. Then he moved 
to Oakland remaining there until 1897, when he moved to Sac- 
ramento. He has never lived in the San Joaquin Valley. Ue 
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worked as baker, millhand and in Sacramento as overseer of 
large market, where he had to handle poultry, rabuits, etc. 
Does not remember having seen many diseased animals. To- 
ward the end of 1003 a large cold abscess developed on left 
side of his chest which was opened in March, 1904. Two 
ribs were resected. The wound remained open ever since. 
Large soft fluctuating swellings developed on both sides of 
his neck. Dr. Weil curetted the open sinus and removed some 
diseased bone. Microscopic examination of the granulation 
tissue showed miliary and submiliary chronic abscesses, some 
with giant cells in their wall. In these abscesses the para- 
sites were found. Many sporulating forms. Cultures ob- 
tained. 

Case 12 (New case). — Chinese patient, of City and County 
Hospital, June, 1905. The external condyle of the right 
humerus was resected for caries which involved the joint. 
Microscopic examination of the specimen showed fibrous 
thickening and cellular infiltration of the periosteum and ad- 
joining muscle; extensive destruction of bone with formation 
of granulation tissue full of tubercle -like nodules with large 
giant cells of Langhans' type. In other places there were 
submiliary abscesses. One section showed a large area of dif- 
fuse caseation. In the latter many large adult parasites and 
some empty shells. In one of abscesses a typical sporulating 
form. The patient suffered from a chronic pulmonary trouble 
with much purulent expectoration, no tubercle bacilli could 
be found. There was also a paraplegia of both legs. The 
patient spoke Chinese only, so no history could be obtained, 
lie died within a short time, but unfortunately no autopsy 
was obtained. 

Case 13. — Parasites described by Wolbach, Journal of 
Medical Research, XIII., 1904. 

DISCUSSION. 

Dr. H. a. L. Ryfkogel, San Francisco, said that Dr. 
Ophiils has seen 12 cases in such a short time because he was 
looking for them. It may be demonstrated later that in Cali- 
fornia and in certain other parts of the universe the disease is 
fairly prevalent. Dr. Ryfkogel mentioned a case in which he 
was able to make the bacteriologic diagnosis. The clinical diag- 
nosis had been made previously by Dr. Montgomery. For a 
number of years the case had been diagnosed as one of tuber- 
culous disease of the skin. At first, Dr. Ryfkogel was not 
able to find the parasites in the cultures, and Dr. Flexner 
and Dr. Opie also tried to get them, but failed. Finally, 
Dr. Ryfkogel succeeded in finding them, as he realized after 
studying the sections made by Dr. Montgomery that the para- 
sites were in the dense fibrous layers of the skin, and that 
none was on the surface. He found that in this case it was 
impossible to produce the disease experimentally by subcu- 
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taneous injections. Dr. Ophtlls had the same experience with 
the cases he studied. It was easy to inoculate animals intra- 
peritoneally. Of 100 animals inoculated, all developed case- 
ous abscesses in all parts of the body, but only two out of 
the 100 developed pulmonary symptoms. These two died of 
miliary coccidioidal tuberculosis of the lungs, none of these 
abscesses being present. The original case suddenly devel- 
oped symptoms that led to a diagnosis of pneumonia, and from 
this complication the patient died. There were no bone lesions, 
but the skin lesions were very extensive. There was enlarge- 
ment of the suprarenal capsules with caseation, the size being 
that of a large orange. There was an acute miliary tubercu- 
losis of the lungs, due to the fungus, not to the tubercle 
bacillus. 
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We have uijdertaken this study because the general 
practitioner as a rule looks on hemoglobin instrumente 
in general as a sort of medical toy, to be used largely 
by the consultant, and because we believe that the 
use of these instruments is practicable and that it does 
not take more time, nor nearly as much time with some 
form., as is waited over every patient by each of us. 

In 1899 one of us read a paper before the Pennsyl- 
vania Medical Society in which the following points 
were noted : 

1. The necessity of blood instruments becoming part 
of the equipment of every practitioner. 

2. The value of various blood examinations as point- 
ing out the true diagnosis and treatment in many cases. 

3. The fact that blood examinations done in a routine 
manner do not take more time than is constantly wasted 
in gossip with each patient. 

We believe these points were well taken and that they 
are daily becoming better recognized. In order that we 
may have certain grounds for the choice of the particu- 
lar instrument to be used we undertook the study of 
the Fleischel, the Dare and the Tallquist hemoglobin 
scale. The Oliver was not studied because the three 
instruments named above are the most widely used in 
this country and seem to be all-sufficient. The descrip- 
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tions of each instrument and directions for their use 
can be found in all of the text-books on blood technic, 
and the reader is referred to them for information; 
The studies were made mostly in the wards of St. 

Comparison op Estimates by Different Instruments. 
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Timoth/s Hospital, Roxborougb, Philadelphia. Fifty 
cases were studied with each instrument. Each case 
wss studied at the same time with separate instru- 
ments. Recognizing that the personal element could 
play a part in the reading of any one of the instru- 
ments, because a given individual might more readily 
use one instrument than another, the observations were 
always made simultaneously by at least two individuals 
and frequently by three, and the results compared. Dr. 
Marcellus was used as the basis of comparison in all the 
cases and his observations are found in each estimate. 

In the Tallquist readings the percentage is frequently 
estimated at 85, that is, betweei\ 80 and 90 ; or 75, be- 
tween 70 and 80. 

In order that an individual might not be prejudiced 
in the u?e of any given instrument, the reading was 
done in the following manner: First the blood was 
examined by the Fleischel, the scale being covered. 
Then the Dare instrument was used and the scale was 
not consulted. Finally, the Tallquist was used. This 
was done because the scale of the Tallquist is always 
before the observer. If a known percentage is present, 
one is very apt to deceive himself in the use of an instru- 
ment afterward in the same case. The reading of 
each instrument was then noted and the results com- 
pared. 

Differences in the Reading op the Diffebbnt Instbumbnth 

When Used by a Single Individual. 

B^lelschel and Dare: 9422420327 18 

4 12 2 2=61 Average 3.3 

Fleischel and Tallquist; 80211 10 30 33 

2 8 3 13 3=69. 

Dare and Tallquist: 2443 38 30 015 

10 1 1 3 1 1=.75. 
Dare and Gower : 360633371212 

3 2=40. 

B'lelschel and Dare: 426244224 12 

6 4 2 10 2 2=65. 
Fleischel and Tallquist: 2682205042 

3 15 3 5 4=55 Average dif ., 3.1 

Dare and Tallquist: 22224320600 

3 3 S 2 5 1=46. 

Dare and Gower : 5 2 8=15 Average dIf., 3.4 

Fleischel and Dare: 47532513112 

2 6 1=30. 

Fleischel and Tallquist: 2200001324 

3 11 8=27. 

Dare and Tallquist: 29332500131 

3 5 7=44 Average dif., 3.3 
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In the fifty observations made by a single individual 
the variations seem to be very slight, indeed. If the 
reading is done with the Fleischel and Dare, the aver- 
age difference in fifty cases was 3.3 per cent., with 
Fleischel and Tallquist 3.8 per cent., with Dare and 
Tallquist 3.3 per cent. 

Personal Differencks in Readings of Gower^ Dare, Fleischel 
AND Tallquist (Marckllus as Standard). 
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The personal differences in the use of the different 
instruments is also seen to be extremely slight. With 
the Dare the difference was 1.85 per cent, with the 
Fleischel 2.9 per cent., with the Tallquist 1 per cent. It 
is fair to state that the Tallquist shows a less percentage 
of personal differences, becauee there is no opportunity 
to judge of less than 5 per cent, difference. The great- 
est personal differences were with Dare, 15 per cent.; 
with Tallquist, 10 per cent. ; with Fleischel, 8 per cent. 
The readings of the Tallquist scale were the same in 78 
per cent, of the cases, in Fleischel 0.5 per cent., in the 
Dare 22 per cent. It will therefore be seen that the 
readings by different individuals is least likely to be 
just the same with the Fleischel instrument, but, as 
shown above, the differences are so slight that this is 
not a fault which interferes with the practical use of 
the instrument. 

It will, therefore, be seen that, so far as practical 
purposes are, any one of the three instruments is suffi- 
cient. 

The Dare and the Fleischel allow of more accurate 
fractional reading because of the arrangement of the 
scale. All of the scales are accurate. 
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It appears to us that the advantages of the various 
instruments may be fairly stated as follows: Of the 
Tallquist scale, first, the cost is much less, $1.50; sec- 
ondly, the bulk is less, it may be carried in the inside 
coat pocket at all times without inconvenience. 

The first advantage of the Dare and of the Pleischel 
is that both can be used either by day or night. The 
Dare is less bulkv than the Fleischel and does not need 
a particularly darkened room for its use. 

The greatest disadvantage of the Tallquist is that 
one is forced to use it in daylight. The second disad- 
vantage is that an accurate observation can not be made 
between the multiples of ten, and one therefore feels 
less sure of the result. The disadvantages of both the 
Dare and Fleischel are, first, the cost (about $20), and, 
second, the bulk, though the Dare is less bulky than 
the Fleischel. In conclusion, we may say: 

1. Any one of the instruments studied by us is suffi- 
ciently accurate for practical purposes. 

2. No practitioner should neglect to- use one of these 
instruments. The Tallquist scale is cheap and con- 
venient. 

3. The Tallquist scale can be used for routine ob- 
servations, and either of the other instruments for de- 
tailed and more accurate work. 

4. The Dare instrument is just as accurate as the 
Fleischel, and takes much less time to manipulate. 

5. For the general practitioner, the value of these 
instruments may be fairly arranged as Tallquist, Dare 
and Fleischel. 
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SYMPTOMATOLOGY. 

The symptomatology of amebiasis varies more than is 
generally taught and it seems desirable that this more 
comprehensive clinical picture be taken up more in de- 
tail, calling particular attention to the early diagnosis 
of the disease and to some of the peculiarities of the 
milder forms. 

In discussing this question, writers have generally 
divided the cases into groups according to the clinical 
manifestation which, as clinical conveniences, answer the 
purpose and are fairly uniform. Osier considers it 
under the headings acute and chronic. Harris divided 
the disease into very mild forms, moderately severe 
cases and very severe ones. Lafleur and Putcher divide 
them into grave and gangrenous forms, those of mod- 
erate intensity and chronic ones. 

I shall discuss the subject under the following con- 
venient clinical divisions : 

1. Latent and masked infections. 

2. Mild and moderately severe ones. 

3. Severe cases, including gangrenous and diphtheri- 
tic ones. 

4. Infection in children and in tlie aged. 

These clinical forms often change from one to the 
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other and may do so several times during the course 
of the disease in the same patient. The amebic process 
in all is essentially chronic, but acute symptoms from 
concurrent or secondary infection by other agents are 
frequently seen. 

Latent Infections. — By this term are designated those 
cases in which there is a true pathologic process, con- 
taining amebas without diarrhea of other symptoms 
which would ordinarily indicate the presence of such 
an infection.^ 

It might be objected that this latency is really a period 
of incubation. In a sense, this may be true, but as 
many of the cases, even fatal ones, always remain in 
this class, and as there are nearly always certain mani- 
festations in addition to the positive one of the pres- 
ence of amebas, it seems better to give latency a separate 
place in the clinical classification ; and, furthermore, the 
most useful results will be secured by making such di- 
visions rather sharp and by confining the incubation 
period in all classes of the disease to the unknown time 
between the infection and the appearance of amebas in 
the stools. 

Undtr these circumstances it is readily seen how dif- 
ficult latency may be to differentiate from what properly 
may be termed incubation. This becomes all the more 
difficult when we remember that amebas may possibly 
be found transiently in the normal intestine and that 
there are at present no practical means of differentiating 
between species of amebas. It is clear, therefore, that 
by basing treatment on the method of diagnosis recom- 
mended, unnecessary therapeutics may occasionally be 
instituted. 

1. Dock, in 1891, reported extensive amebic ulceration In the 
cecum of a man who had not had dysentery and who had passed 
only normal stools. Councilman and Lafleur, In 1892, and 
Lalleur, In 1897, called attention to the fact that an amebic process 
may be latent, the stools being well formed and no amebas being 
found in the small adherent flakes of mucus, and that in these 
cases the true nature of the disease is often not suspected until 
abscess of the liver calls atentlon to It. These observations have 
been confirmed by Osier, Rogers and many other writers. 
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Cases of this latent class are not infrequent in Ma- 
nila and are becoming more and more recognized, as we 
learn more of the character of the infection, and I do 
not believe that giving them a place in a purely clin- 
ical classification can be criticized by those who have had 
experience with the disease in the tropics. They are 
certainly of very great importance and deserve the most 
careful consideration, for the life of the patient often 
depends as much on the diagnosis and treatment here 
as it does in some of those clinically more active infec- 
tions. Some of these patients, as has been noted, never 
show clinical manifestations during life, and in some 
others, when such S3m3ptoms do develop, the time for 
successful therapeutics may have passed. 

The course and outcome, as in some other types, 
varies greatly. Usually, after a period ranging from a 
few weeks to many months, more active symptoms de- 
velop and in general the patient assumes the clinical 
type of a more or less severe dysentery. This change 
may occur gradually or very suddenly, and in the lat- 
ter instance, unless the patient has been under very close 
observation, we may be misled into believing it to be 
one of primary acute amebic dysentery. On the other 
hand, some of these cases go on to recovery or death, 
without ever showing active diarrhea. 

The symptoms during latency may be entirely absent 
subjectively and objectively for considerable periods of 
time; but usually conditions develop, which, by the aid 
of postmortem findings, we have come to recognize as in- 
dicating the nature of the process. As has been stated 
in previous publications, these cases are essentially those 
in which the lesions are in the cecum and upper colon. 
Careful stool examinations, obtained after a hydrogogue 
cathartic, often show mucus mixed with old discolored 
blood and other tissue elements, indicating both the 
location, and with their associated amebas, the nature 
of the infection. Rather indefinite, dull, aching abdom- 
inal pains are frequent and are often attributed by the 
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patient to "taking cold,'* because they are first noticed 
during the night or early in the morning, and after- 
ward are usually most active at these times. There may 
also be some "indigestion," lassitude, headache, a coated 
tongue, foul breath, etc. Loss of appetite may be pres- 
ent, and the patient often notices slight loss of weight, 
and, if a woman, usually complains of loss of color and 
a yellow skin. Physical examinations will usually se- 
cure additional data. Deep palpation discloses tender- 
ness along the colon, most often over the cecum, and if 
the duration is great and the patient not too fat, a 
thickened intestine may be made out. 

Examples of this class of cases, as stated above, have 
been reported by several writers, and I have called par- 
ticular attention to them in previous publications. Two 
additional examples from many that might be given 

are briefly as follows: 

Case 1. — A young married woman, previously in good health, 
came to the Philippines in 1903. About three months later 
she consulted me, complaining of general lassitude, dull pains 
in the back of the head and neck, coated toiigue and bad breath. 

Treatinent, — She was given calomel and soda in broken doses, 
followed by a Seidlitz power the following morning, when 
examination of the stool showed amebas fairly niunerous and 
of good size. She was placed on a bitter tonic of iron, quinin 
and strychnin. For the next three months there was little 
change in the general health and the rx)wels continued regular. 
Amebas were again demonstrated in the stools and this time 
were mixed with mucus, showing streaks of old discolored 
blood. 

Course of Disease. — ^During the next month she complained 
of dull abdominal soreness, which on pressure was more marked 
in the region of the cecum. "Indigestion" was complained of, 
anemia was noticeable, and she had lost five pounds in weight ; 
but the bowels were still regular and apparently normal. At 
this time she consented to take enemas, but after about a 
week's time she became dissatisfied and passed to the care of 
another physician, on who?e recommendation she spent three 
months in Japan. While in that country her symptoms of m- 
digestion were less noticeable and headaches were absent, and 
she returned feeling in better health and spirits. Shortly 
after her return to Manila, however, there was a recurrence 
of the symptoms before complained of, and in a more pro- 
nounced form; in addition flatulence became annoying; but 
there was still no diarrhea. Stool examinations after a 
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hydragogae cathartic showed numerous amebas, and consid- 
erable mucus with some blood. Her- symptoms, as usual, 
were relieved temporarily by the cathartic. About this time 
she had had a moderate diarrhea, which lasted for a few 
days and was followed by constipation, with severe pains in the 
right iliac region. Another attack of diarrhea came within a 
week and dysenteric feces began to be voided, laical acute 
dysentery developed, and death occurred within ten days after 
the acute onset and nearly one year from the time when 
amebas were first found in her stools. 

Autopsy. — ^At necropsy an old advanced amebic infection of 
the cecum and upper colon, with most e^ctensive ulceration 
and chronic fibrinous adhesions were found. More recent 
amebic lesions were scattered throughout the rest of the colon, 
and an exquisite acute diphtheritic dysentery was engrafted 
on the older process. 

Case 2. — ^A Filipino prisoner in Bilibid prison showed 
amebas in his stools on repeated examinations for more than 
four months. Sometimes after administration of salts blood 
cells were present, and the mucus was sometimes stained with 
dark, partly decomposed blood. He was apparently a per- 
fectly healthy man, and had no diarrhea or dysentery. 

Autopsy. — ^At necropsy, following death from intercurrent 
lobar pneumonia, the cecimi, and ascending and transverse 
colon showed amebic ulceration, which was quite advanced 
about the hepatic flexure. 

In addition to latency^ the symptoinis of this infection 
may be completely masked^ and mistakes in diagnosis 
are^ no donbt^ frequent when the disease is endemic. 

The clinical manifestations of several diseases may 
mask those of a latent or mild amebic infection. The 
scope of this paper will not allow a full discussion of 
these, and the subject will be treated more thoroughly 
in a paper soon to appear on the complications and 
sequelae of amebic infections. Perhaps the most fre- 
quent of these conditions, and those which are also likely 
to lead to mistakes, are chronic constipation and gastri- 
tis or appendicitis. The latter of these has already 
been discussed.* Gastric symptoms of more or less se- 
verity are particularly prevalent in the tropics, both 
with and without amebic infections of the colon; and 
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for this reason^ particularly when severe, often com- 
pletely obscure the less active disease when present.* 

Numerous examples might be cited, showing the va- 
riety and prevalence of such conditions; but my object 
here is to call particular attention to it, without leaving 
the impression that every case of stomach trouble in the 
tropics masks an amebic infection of the colon. 

Constipation is a very prevalent condition in the 
tropics, as it is in the United States, particularly among 
women ; and, as might be inferred, may frequently mask 
amebic infection in the early stages, and in the latent 
and less active forms until irreparable damage may have 
been done to the colon. 

I have under my care now a woman who has for years 
been a chronic sufferer from constipation. About five 
months ago she began to lose weight and other symp- 
toms developed, suggesting probable amebiasis, which 
was confirmed by microscopic examination of the feces. 
During this time, the constipation had persisted, not- 
withstanding that blood and mucus were obtained with 
every specimen secured by salts, and diarrhea did not 
develop until about two weeks ago. Dysenteric stools 
quickly followed, and treatment, which is still being 
given, was instituted. 

Such cases as this and those previously described are 
of frequent occurrence in practice in Manila and sup- 
port the conclusion which I have already expressed, 
namely, that the presence of amebas in the stools should 
always be considered diagnostic, at least in so far as 
treatment is concerned. The fact that one occasionally 

3. I now haTe In mind snch a case in a yery prominent man 
In Manila. He had for years been a sufferer from chronic ga»- 
trltls, and after a few months' residence In the Philippine Islands 
the symptoms became more aggravated, and just as previously, 
he had periodic outbreaks of diarrhea, only that with the in- 
cTease In the stomach symptoms, the diarrhea became much 
worse. At the end of six months he was confined to his bed, un- 
able to retain food, and reduced almost to a skeleton, and the 
bowel evacuations had become dysenteric. An examination of the 
feces showed numerous amebas with blood and mucus. Under 
careful treatment, directed particularly to the amebic infection, 
he slowly improved and was eventually restored to his usual 
health. 
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sees a case similar to those mentioned above, in which 
clinical dysentery never appears, the patient never feels 
ill, and amebas eventually permanently disappear from 
the stools, is not a suflBciently strong argument against 
the conclusion given, until such time as definite data 
indicating the final outcome are available early in the 
infection. 

Mild and Moderately Severe Gases. — ^These form by 
far the great majority of those seen in Manila at the 
present time. Formerly they occupied about the same 
place as that occupied now by latent ones, i. e., they 
were treated as simple diarrheas from other causes, and 
often the true nature of the infection was not recog- 
nized until the development of bloody mucus discharges, 
or more often the pathologic report called attention 
to it. 

The symptomatology of this class of cases, as well as 
that of the more severe cases, is so well understood and 
has been so often described that I will condense that 
part of the paper into calling particular attention to the 
conclusion which we have come to in our work in Manila, 
that diphtheritis and other acute pathologic processes 
seen at postmortem in this disease are the result of 
other etiologic agents and are not a part of the true 
amebic infection. 

The larger number of these cases develop from the 
latent ones already described, just as the majority of the 
more severe ones usually arise from this type. It is im- 
possible to say just what proportion of them develop as 
such primarily or follow a more or less definite latent 
period; clinically, the time of onset is usually dated from 
the appearance of diarrhea. There may be prodromal 
manifestations before the onset of diarrhea or dysentery 
in cases in which amebas may not be found at tiie time, 
but here the prodromes are very like the manifestations 
of the latent type, viz., indefinite abdominal pain, gen- 
erally attributed by the patient to "taking cold^^ and 
explained by not a few as being caused by sleeping with- 
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out an abdomisal band on certain oool nights; tender- 
ness on palpation along a part or all of the colon^ '^indi- 
gestion/' headaches, nsually of a dull cerebral type, a 
general feeling of depression, ill health and irritability 
of temper, and sometimes melancholic tendencies, with 
anemia and loss of weight. 

In the majority of properly treated patients the dis- 
ease clinically rarely passes from diarrhea, but some- 
times here as well as in the larger number of untreated 
ones diarrhea is only preliminary to a more violent clini- 
cal picture. Many cases, however, even without treat- 
ment, never become dysenteric in the general accepta- 
tion of the term. 

The course in uncomplicated cases is extremely 
chronic and the outcome rarely recovery, being most 
commonly the development of "sprue** or chronic gastro- 
enteritis giving other clinical pictures; and the most 
frequent termination is death from intercurrent disease 
or complications. I am still in correspondence with a 
number of old Manila patients, now in the United 
States, in which the cases are of from four to six or 
more years* duration, and in which symptoms are still 
very much the same as when the patients left Manila. 

Following a gradual onset from a period of known 
latency, the diarrhea is usually intermittent and more 
marked in the mornings, consisting of two, three or four 
soft, semi-fluid stools, without mucus or blood and 
passed without pain. This condition may last from one 
to several days, and is usually followed by a tendency to 
constipation. Succeeding outbreaks usually become 
more severe and may last for days, weeks or months, 
until the appearance of blood or mucus causes the pa- 
tient to realize that he has dysentery, and it is at this 
stage that he most often appears for treatment. When 
the onset is more sudden, some blood and mucus are fre- 
quently noticed in the stools from the first; there may be 
some tenesmus and symptoms may continue for a few 
days, to be followed, as in the first case, by a period of 
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constipation. The subsequent course of the disease in 
the two cases may not be diflEerent, but usually the more 
acute the onset the more rapid development of more 
severe symptoms. It is certain that in not a few of 
these the sudden outbreak is not due to amebas, but to 
other causes. There are frequently the same extrinsic 
causes for these outbreaks as when they occur in sub- 
jects free from amebas, which is, of course, of frequent 
occurrence in the tropics, and, in addition to this, care- 
ful inquiry will often reveal that there were significant 
manifestations before the onset in the amebic cases, and 
it may even be observed when amebas were known to be 
present for some time prior to the outbreak. 

Severe Gases. — The clinical aspects of this type of the 
disease are the best understood and carefully described, 
and need but a brief summary here. As ia true of the 
class of cases just discussed, in by far the greater num- 
ber of cases it develops from a previously existpig latent 
or milder type. 

To this class belong also the diphtheritic and gan- 
grenous cases, which are always severe and are undoubt- 
edly due to a concomitant or secondary infection with 
some other agent, which is also the cause of severe 
forms of other types. 

The onset here, whether occurring in an apparentiy 
healthy subject or following an existing milder type, is 
usually quite sudden and is characterized by the 
phenomenon of an acute dysentery from other causes. 
There are frequent mucus bloody passages, with tenes- 
mus, colic, thirst and perhaps some fever. 

In this severe form, whether apparently primary or 
secondary to one of the milder types, the course is 
usually much shorter and death is frequent from toxe- 
mia, perforation of an ulcer or from exhaustion of the 
patient. There are cases in which postmortem examina- 
tion may show excellent nutrition and a rotten intestine, 
with either extensive gangrene or diphtheritis. Even in 
these, however, not infrequently the severe symptoms 
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snbBide under treatment^ and the case may continue as 
a more moderate one^ or may be even mild in its symp- 
toms^ thus exemplifying the previous statement that the 
clinical types designated may frequently change from 
one to another even in the same patient. 

Infection in Children. — Particular attention has 
been called to the disease in children by several writers.^ 

I have had twenty-one cases in children between the 
ages of 6 months and 10 years in private practice in the 
Philippine Islands, and one necropsy in a girl 3^^ years 
old. When we consider the increased danger of infec- 
tion which is present for children in the tropics, we 
must conclude that they present an increased natural 
immunity, a fact which is still further borne out by a 
study of cases in which infection does occur, for the 
disease is usually of a very mild type and is very amen- 
able to treatment. In only two of my cases (in addi- 
tion to one death) was the disease what could be called 
moderately severe from its clinical manifestations. The 
symptoms, in general, conform to the milder types in 
adults, and recovery is almost certain under proper treat- 
ment. I have seen children in whom there was un- 
doubted active infection recover without treatment. 

The aged, as in the case of children, seem to manifest 
a decided natural immunity ; but, when once established, 
the disease in them is usually of more serious import 
than even in young adults. The symptoms are com- 
monly of a severer nature, the course is more rapid, and 
the mortality higher, generally, as in other patients, due 
to complications or to intercurrent disease. 

4. Amberg, in 1901, carefully reported five cases from the 
Johns Hopkins Hospital, and reyiewed the literature on the 
subject. Harris reported thirty-five cases, four of them in child- 
ren under 10 years of age. Strong found amebas in the tuber- 
culous ulcers of a 8-year-old child ; Slaughter in liyer abscesses of 
a 17-year-old boy ; Kartulis in children of all ages except in- 
fancy ; Pfeiffer in the stools of several children ; Lamb in a 2-year- 
old child ; Lutz in the stools of a little girl ; Sonsino in the in- 
testinal mucus of a child; Cahen in a girl 4 years old; Oneftos in 
the liver abscess of a 6-year-old girl. Oddo (1807) reported 
twelve cases of liver abscess following dysentery in children be- 
tween the ages of 2 and 18. 
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One thing particularly noticeable both in children and 
in the aged, as well as in natives of the Philippine 
Islands, is the great relative inf requency of liver abscess. 
I have not seen a case of liver abscess in more than one 
thousand clinical cases and one hundred autopsies of na- 
tives of the Philippine Islands. 

Analysis of Symptoms, — All varieties of facial aspect 
are seen, from a healthy one in some of the rapidly 
fatal cases to the more emaciated, anemic, yellow and 
even cachectic of some in the old long-standing ones. 
Usually for a long time the patient does not appear to 
be ill, and I have seen patients with the disease of more 
than two years* duration who had lost no time from the 
daily occupation. 

In the early part of the disease the skin rarely shows 
any noticeable change, but in the old emaciated cases 
there is a general waste and a scrawny, dull, goose-flesh 
skin, often of a muddy color or even jaundiced. In this 
class of cases there is frequently an odor which is quite 
disagreeable and which is as characteristic as for any of 
the diseases in which its diagnostic value is emphasized. 
Perspiration is usually not very active, but cases are oc- 
casionally seen in which the night sweats equal those of 
tuberculosis. Edema, particularly of the feet, ankles 
and less frequently at the hands, and the face about the 
eyes, is often present, but is not necessarily an indica- 
tion of Bright* s disease. Albuminuria and casts may be 
present at times when these edemas are noticed; and 
involvement of the kidneys is frequently observed post- 
mortem, though in the majority of the cases terminating 
in recovery the proper functioning of the kidneys is re- 
stored, and there is no further trouble from this source. 
Bed sores are rarely seen, except in the most chronic 
types of old emaciated, anemic patients, shortly before 
death. Boils are frequent in the tropics during con- 
valescence from any wasting disease, and in amebiasis 
they are not exceptional. Of rashes, urticaria is of quite 
frequent occurrence and often annoying in its persist- 
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ence. Qniniii rashes^ from absorption of fhis drug, are 
the most frequent and troublesome^ often requiring a 
suspension or change of treatment. Enlargement of the 
superficial lymphatics without pain is common, particu- 
larly among natives; but this is so frequent an occur- 
rence in health and other diseases that diagnostic im- 
portance can not be attached to it. 

Digestive System : The organs of digestion bear the 
brunt of this disease, and it is here that diagnostic 
symptoms are most frequently observed. The appetite 
is most generally good, particularly so in the latent and 
mild cases during the early part of the disease. Later 
catarrhal conditions of the upper intestine, stomach and 
even esophagus are followed by variations in the appe- 
tite, due to such alterations. In the early disease, like- 
wise, but little or no discomfort is felt from satisfying 
a normal desire for food, but later such action is often 
followed by an increased diarrhea and by a further dis- 
turbance of the already disordered upper digestive tract. 

The tongue is in no sense a valuable interpreter of the 
conditions at the seat of the amebic lesions. It may be 
clean or coated with furs of various colors and types. 
It may be large or swollen, showing the marks of the 
teeth along its edges, or it may be red and pointed. In 
very old chronic cases, in which the clinical picture is 
that of sprue, the tongue is one of the valuable indi- 
cators and here often shows small ulcers along its sides 
and under the tip. Glossitis, with superficial ulcers and 
hyperemia of the mucous membranes (sprue), is not 
uncommon, and when present causes a dryness and bum- 
ing senBEtion, which is very annoying. In the same 
class of cases, too, the frequent lesions of the esophagus 
cause a burning pain along this viscus, which is aggra- 
vated by acids or solid food. Thirst is usually increased 
and often markedly so when the clinical symptoms are 
quite active, due, no doubt, to the loss of body fiuids 
through the ulcerated bowel. 

Symptoms referable to the stomach depend, for the 



241 

most part^ on various stages of catarrh of this organ and 
do not differ from symptoms of similar conditions due to 
other causes. In the early part of the disease^ the stom- 
ach most frequently remains in good condition, but in 
the later stages, and sometimes quite early, its symp- 
toms may be very annoying. Nausea is frequent, but 
vomiting rare at any stage. Both these conditions are 
aggravated and frequently are direct sequences to treat- 
ment by enemas. Symptoms of hyperacidity, with 
beefy-red tongue and epigastric pain (heart-bum), are 
encountered from time to time in all classes of cases; 
but a fermentative condition, with gas, a large, coated, 
flabby tongue, nausea and loss of appetite, are more com- 
mon conditions. 

The small intestine may be normal, but sometimes 
in the more chronic cases it shows a general catarrhal 
condition, which manifests itself by the usual symptoms 
of enteritis of other etiology. True amebic ulceration 
occasionally extends for from 2 to 10 cm. into the ileum, 
and in one case a perforation of an ulcer above the valve 
occurred, and the symptoms brought about by it closely 
resembled those seen in severe infection of the cecum. 

The Large Intestine and Feces: The bloody-flux in- 
terpretation of the word dysentery must be abandoned 
in this disease, or, perhaps, a better solution would be 
to change our nomenclature so as to avoid calling it 
dysentery at all. It is true that diarrheic, or even dysen- 
teric, stools are present at some time during the course 
of the disease in the majority of cases which proceed to 
a fatal termination; but even here this is not always so, 
and true dysenteric stools are not the rule in patients 
in whom treatment has been instituted early and prop- 
erly administered. 

There are numerous examples in literature of patients 
who have died of the disease in whom during life there 
was slight or no clinical dysentery. Such cases have 
been reported by Councilman and Lafleur, Osier, Dock, 
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Strong and Mnsgrave and many others; and we (Mr. 
Clegg) have emphasized it in a recent paper. 

In this paper I have already cited cases^ and to them 
could be added at the present time a considerable num- 
ber in which there was no diarrhea or dysentery at any 
period during the course of the disease^ and yet death 
occurred from perforation of an ulcer or from inter- 
current disease. Further, within the past year, in addi- 
tion to a case already mentioned, I have performed the 
necropsy on the body of a patient who had been treated 
for more than six months for constipation, in whom 
advanced amebic ulceration of the cecum and ascending 
colon was found after death, resulting from perfora- 
tion of a liver abscess. Such cases, of course, are not 
the rule, but they are sufficiently numerous to be of im- 
portance and are emphasized particularly for the pur- 
pose of demonstrating that, as in the case of many other 
infections, experience broadens our conception of the 
clinical picture. 

With this data, I am prepared to state that in this 
disease there may be any stage between constipation and 
severe clinical dysentery, or alternations between these 
two conditions may be present throughout the course 
of the disease ; and it is in this variation that we secure 
data for the arbitrary clinical division of the cases. 

Prom what has been said it is seen that this clinical 
division is not necessarily borne out by the pathologic 
picture, and, therefore, it must not be inferred that the 
disease is of necessity mild because of the absence of a 
severe diarrhea. 

In the great majority of cases, after a more or less 
prolonged incubation or period of latency, alternating 
periods of diarrhea and constipation develop, and usually 
the diarrhea becomes more severe with each return and 
persists longer, the constipation becoming less marked 
until finally formed feces are no longer passed. The 
diarrhea is usually more pronounced in the morning 
and after meals. In long-standing cases, the patient 
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complains that the food passes through unchanged as 
soon as eaten. 

There is nothing characteristic in the macroscopic ap- 
pearance of the feces. Their consistency, amount, color, 
etc., may vary between the widest limits. In the early 
stage of the disease they are frequently formed and 
otherwise normal, and the surface may or may not show 
coatings of mucus sometimes streaked with blood. The 
morning specimens are usually the first to have a diar- 
rheic appearance and are often copious and fermenting. 
When the infection is more advanced, the feces may 
take on the appearance of those due to chronic catarrh — 
fluid, with mucus and particles of undigested food. On 
the other hand, frequent large, light gray fluid or granu- 
lar, foul-smelling evacuations, with mucus, and with or 
without fresh or old blood, and sometimes masses of 
tissue and occasionally casts of the mucosa, may persist 
for weeks or months. Again, particularly when the in- 
fection is low in the colon and rectum and there is some 
severe secondary infection, the stools may resemble 
those of acute dysentery in character and symptoms pro- 
duced. The odor of the feces in many cases is particu- 
larly offensive and all but characteristic, so much so 
that diagnostic importance may be attached to it. The 
next most important point of diagnostic value obtained 
from a macroscopic examination is the indication of the 
location of the infection by the character of the blood, 
when such is present. 

Amebic infections can be diagnosed with certainty 
only by microscopic examination of the feces or other 
material, and by this method also other valuable data 
may be obtained. 

The best method of securing a specimen and the man- 
ner of procedure for microscopic examination have been 
described in Bulletin No. 18, Bureau of (Jovemment 
Laboratories, and some additional points are mentioned 
under the heading of diagnosis in this paper. 

The presence of motile amebas should be considered 
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diagnostic^ at least in the tropics. The difference in size 
and numbers^ the presence or absence of enclosed blood 
cells, and other described points of differentiation, I be- 
lieve to be f allacioins, as pointed out in a previous pub- 
lication. 

Many other parasites and substances of more or less 
importance are often found associated with amebas. 
Among animal parasites are the Trichomonidm, Gerco' 
monidcB, Megastoma entericum. Embryo strongyloides, 
ova of uncinaria, Trichuris, Tomia, Oxyuris, and others, 
either singly or in various combinations. At least some 
of these have a part in the production of the symptoms 
and must be reckoned with in treatment. Of other sub- 
stances present may be mentioned leucocytes, red blood 
cells, pus, epithelial and other cellular elements. Vari- 
ous crystals are often present, but with one or two ex- 
ceptions are of no diagnostic importance. Many other 
substances may be found, but as they have been so re- 
peatedly discussed by others and are of such slight im- 
poortance to the subject in hand they will be omitted. 

Circulatory System: The circulatory system in this 
disease shows essentially the changes of secondary ane- 
mia. The pulse is usually of good quality, except in 
the later stages or in the presence of complications, 
when it takes on a type due to such involvements. Early 
in this disease the blood shows little or no change, the 
red cells being normal in numbers and free from abnor- 
mal elements, the leucocyte count is normal, the rela- 
tive proportion of the cells is not disturbed, and the 
hemoglobin estimate is also normal. As an uncompli- 
cated case progresses, the red cells begin to show changes 
due to anemia, and in the later stages the irregularity 
in their size and shape may be quite marked, and the 
count may show great reduction, notwithstanding the 
loss of fluid from diarrhea. The leucocytes imder like 
conditions show some disturbances in relation of varie- 
ties, usually an increase in polynuclears and eosinophiles, 
but these changes are never such as to be of diagnostic 
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value. Hemoglobin decreases with a reduction in the 
number of red blood cells. The spleen is not enlarged, 
except in some severe cases complicated by or associated 
with other infections. 

Temperature : Fever is most often absent throughout 
the course of the uncomplicated disease. It may be pres- 
ent in a moderate degree, when it is usually of aa inter- 
mittent type, highest in the afternoons. In acute ex- 
acerbatiohs from any cause, and when there is an in- 
tense secondary involvement, particularly diphtheritis, 
it may be an important factor. Only recently I was for 
some weeks very much puzzled by an intermittent tem- 
perature, reaching its maximum of from 38 to 39** C. 
about 10 o'clock a. m. daily, in an amebic patient, until 
other symptoms proved the presence of an intercurrent 
syphilis. It is frequently found, but by no means con- 
stantly so, in liver abscesses. Here, if the abscess is also 
the seat of bacteria in considerable numbers, the septic 
temperature may closely resemble that of a malarial in- 
fection, endocarditis or almost anything else, of either 
the intermittent or the remittent type. On the other 
hand, one occasionally finds a large liver abscess with- 
out fever at any time. As the disease becomes more ad- 
vanced, it is quite common for patients to exhibit sub- 
normal temperatures, particularly during the forenoons, 
for days, weeks or months in succession. 

Nervous System : This probably does not suffer much 
as a direct consequence of amebic infections, but of this 
I am not at all sure. There are many cases of neuritis, 
neuralgia, etc., which are so closely connected with the 
disease that until we are more fully acquainted with the 
exact method of the action of amebas in other parts of 
the body, our opinion can only be based on supposition. 

Pain : The subject of pain in general, however, may 
be conveniently discussed here. Its varieiy and intensity 
in this affection is very great. It is partly a direct con- 
sequence of lesions and partly the result of more remote 
and sometimes unexplainable causes. 
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Tenesmus is more often an indication of complica- 
tions or severe secondary involvement than of amebic 
infection. It is never present in the latent forms and 
is usually absent or very slight in those of moderate 
severity; but during acute exacerbations of either of 
these, and particularly when diphtheritis or other sec- 
ondary infection, including that of B. dysentericB Shiga, 
is present, it may be very severe. It is much less severe 
or more likely absent when the lesions of whatever type 
are in the cecum or upper part of the colon. 

Colicky pains are not infrequently seen, and even se- 
vere acute intestinal colic sometimes supervenes, espe- 
cially when there is marked catarrh of the small intes- 
tine. 

Dull, aching, somewhat indefinite abdominal pain is 
one of the most frequent prodromal symptoms, and 
quite frequently it is persistent during the disease. 
Sometimes it is so severe and constant that rest is im- 
possible for days or weeks at a time. Though most 
usually complained of as being of maximum intensity 
along the course of the colon, as general careful palpa- 
tion will show, not unusually it is found only in the 
region of the cecum and is sometimes complained of in 
the muscles of the back. Such pain may be due to the 
processes going on in the bowel, and, again, as demon- 
strated by postmortem examination, it may be the only 
indication during life of the most extensive serous in- 
flammations and adhesions. These pains are often most 
active in the night, even in the mildest cases of infec- 
tion, and may interfere seriously with the patient^s rest. 

Pains described by patients as ^Tieart bum in the ab- 
domen^^ may be general or more frequently local. When 
active lesions are low in the sigmoid and rectum, these 
and what are described as burning pains are frequent. 
The latter may be intense about the rectum, and may 
sometimes extend down the backs of the thighs and 
even to the calves of the legs. Old sciaticas are often 
"fired up'^ under these circumstances, and the begin- 
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ning of sciatica is associated with such cases 
often enough to be suggestive. 

Pains simulating those in appendicitis have been more 
fully discussed in Part 2 of Bulletin No. 18, Bureau of 
Government Laboratories, and in the Journal A. M. A., 
April 8, 1904. They are probably the most import- 
ant with which we have to deal, because their true 
interpretation is so vital to the patient and because they 
are of such general occurrence in all varieties of amebic 
infection, from the latent to the gangrenous, with or 
without the presence of amebic or other forms of ap- 
pendicitis. 

Neuralgias, myalgias and arthralgias are met with too 
frequently to allow them always to be considered acci- 
dental associations. Persistent, dull headaches, particu- 
larly of the back of the head and neck, are also not un- 
common. The genitourinary and respiratory systems 
and the organs of special sense rarely contain lesions 
which produce symptoms of any importance in the im- 
complicated disease. The same is true of the joints 
and the osseous system, though complications may in- 
volve any of these structures. 

DIAGNOSIS. 

There are no classical symptoms in the disease, and 
hence an absolute diagnosis can be made only by micro- 
scopic examination of the feces. 

In remote areas where the infection is endemic and 
where microscopic facilities are not available, one would 
be justified in making a diagnosis for purposes of treat- 
ment from clinical manifestations alone, but where 
laboratories are accessible this should never be done. 

If one remembers the multiform clinical pictures 
which have already been discussed and watches the case 
for some time, a diagnosis of amebic infection may 
reasonably be inferred, but it must be borne in mind 
that the clinical picture does not in general differ ma- 
terially from that often seen in diseases with an en- 
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tirely different etiology^ and, further, that there is not 
a single symptom or group of symptoms which is con- 
fined to this disease alone. 

The following are the most important clinical mani- 
festations in a question of diagnosis : 

1. The bowel evacuations, particularly their odor, and 
the presence or absence of blood. Their consistency, 
quantity, frequency and the presence or absence of 
mucus, are much less important. 

2. Abdominal soreness, which is increased on pres- 
sure and extends particularly along the colon, is most 
common and, taken singly, is one of the most valuable 
symptoms. Its diagnostic importance is greatest when 
of maximum intensity over the cecum and ascending 
colon. 

3. So-called '^indigestion'' headache, general lassi- 
tude, with nausea or pain below the stomach after eat- 
ing, etc., is quite common, but is also prevalent at other 
times, so that but little importance must be attached to 
it alone. 

4. Loss of weight, especially in the presence of a good 
appetite, is quite important and is the best guide to the 
progress being made by the infection. 

As already stated, neither one nor all of these symp- 
toms taken, together are sufScient for an absolute diag- 
nosis; but when taken together in cases where careful 
palpation reveals a thickened, tender colon in places 
where it may be felt, they make the nearest approach 
to a sure diagnosis possible without microscopic examina- 
tion of the feces. 

The question as to whether the presence of amebas 
in the feces is always absolutely diagnostic of an infec- 
tion of the colon has already been discussed. It may be 
that such is not always the case, but I believe that it is 
so nearly so that such an occurrence, at least in the trop- 
ics, should be considered diagnostic, at any rate for pur- 
poses of treatment. Such a conclusion is all the more 
justifiable when we consider the great certainty of good 
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results in treatment instituted early^ the long incubation 
period or latency which severe cases may show, the in- 
ability ever to establish a more certain diagnosis in 
those cases of light infection which terminate in recov- 
ery and, finally, above all, the great reduction of the 
danger of liver abscesses by instituting early treatment. 
It will be remembered that, according to statistics from 
many places, including Manila, over 20 per cent, of un- 
treated patients or those not treated by enemas have de- 
veloped liver abscesses, and that in a very large number 
of patients treated by my colleague and myself in pri- 
vate practice during the last few years, along lines laid 
down in Bulletin No. 18, there have not been more than 
two cases of liver abscess which developed after treat- 
ment was instituted. Inasmuch, then, as a correct diag- 
nosis can be made only by finding amebas in the intes- 
tinal contents, and as their presence here, at least for 
purposes of treatment, are to be considered diagnostic 
of infection, regardless of clinical symptoms, the best 
method of determining their presence or absence should 
be part of our subject. 

This is not always an easy matter. When there is 
active clinical dysentery, a microscopic examination of 
one of the passages will usually reveal amebas, but even 
here single or even several examinations will often yield 
negative results. The specimen for examination should, 
when practicable, be one obtained by some hydragogue 
cathartic, because the infected area frequently includes 
only a portion of the colon, and by this means the speci- 
men is more certain to contain feces from the entire 
track. 

For the same reasons, the method of extracting a 
specimen through a speculum can be of maximum value 
only where the lesions are in the lower bowel. For 
obvious reasons castor oil is not a satisfactory cathartic 
for this purpose, and specimens obtained by enemas are 
likewise unsatisfactory. 

The specimen should be as fresh as possible when 
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examined, for, while amebas will usually remain motile 
for several hours and sometimes for days, in many in- 
stances they lose their motility in a very short time. 
In Manila, a warm stage will never be found necessary, 
and a diagnosis had best not be made from any but 
motile organisms. 

Usually no diflSculty will be experienced in differen- 
tiating amebiasis from other diseases, but when other 
troubles exist as complications or associated diseases, 
which is of very frequent occurrence, the solution is 
often not so simple. SuflSce it to say here that in prac- 
tically every instance in which such complications or 
associations do exist they are rarely of a nature which 
offers contraindication to the institution of the usual 
treatment of amebiasis, and, therefore, whether or not 
the nature of the complicating trouble is determined, 
treatment of the amebic infection should be prosecuted. 

PROGNOSIS. 

The prognosis in this infection should take several 
points into consideration, and the evidence in each in- 
dividual case should be carefully weighed before an ex- 
pression of opinion is justifiable. 

Fortunately, in Manila, owing to the good results of 
treatment, the physician is rarely called on to say very 
much; but in the more prolonged and persistent cases 
prognosis is eagerly sought by the patient and his 
friends. In general, under proper treatment recovery 
is the rule in young, well-nourished adults, in whom the 
disease is not of too long duration. 

The principal determining factors in giving such 
prognosis are the manner of treatment, age, nationality, 
general condition of the patient and duration of the 
disease at the time treatment is instituted, reaction to 
treatment, the presence of complications and associated 
diseases, and, finally, the location of the amebic lesions.' 

5. In my last 100 completed cases treated In private practice 
InclndloK all types and stages of the disease, 96 patients haye 
permanently recovered without leaving the Philippine Islands. 
There has been one death and three have returned to the United 
States. 
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It must be remembered that in a certain percentage 
of cases^ particnlarly in children and natives, the pa^ 
tients recover from the disease without any treatment 
whatever. On the other hand, one occasionally sees a 
patient in whom the disease is progressive from the 
first, and death is not apparently delayed by any form 
of treatment. 

The disease is generally milder in children and in 
natives of the tropics, and its course is more often 
shorter and its mortality higher among the aged. Alco- 
holics apparently are less frequently infected, but when 
once the disease is established the gravity of the prog- 
nosis is increased. Previous good health and good gen- 
eral physical condition are favorable factors. The 
shorter the duration of the disease at the time treat- 
ment is instituted and the greater the tolerance for 
enemas the more favorable the prognosis. 

The presence of complications or associated troubles, 
such as liver abscess, severe hemorrhoids, fistula or fis- 
sure in ano, and many others less frequent, materially 
decrease the chances of ultimate recovery. Probably 
most important of all, however, is the location of the 
lesions. As a rule the higher up the lesions, the greater 
the mortality and the less active the clinical dysentery. 
Severe infections of the cecum, unless treated early and 
carefully, are always serious. 

CONCLUSION. 

In conclusion, I wish to emphasize the fact that in- 
testinal amebiasis (amebic dysentery) manifests itself 
in a much broader and more comprehensive clinical pic- 
ture than is generally allotted to it. 

Waiting for bloody mucus stools to appear before 
making a diagnosis and instituting treatment is respon- 
sible for a large percentage of the present mortality 
from the disease in Manila. Such stools sometimes ap- 
pear early in the disease, more usually after consider- 
able damage has been done, and occasionally are never 
seen before a fatal termination or recovery. 
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Suppose^ for example, that by treating every patient 
in whom motile amebas are found, as recommended in 
this paper, we do occasionally treat a person who would 
have recovered without treatment, or possibly would 
never have had an active lesion, are we not justified, 
when we consider that by such procedure established 
early, without waiting for clinical dysentery, we in- 
crease many fold the chances of recovery of all patients? 
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In former papers, one of us (Musgrave) has dealt 
with the subjects of the cultivation o{ amebas, and the 
etiology, diagnosis, prognosis and treatment of intes- 
tinal amebiasis. To complete the series, there re- 
mained, then, the pathology, complications and sequelae, 
and to the pathology of the intestinal amebic disease 
the following remarks will be limited. 

It may be well to state at the outset that we can see 
no valid reason for departing from the nomenclature of 
Losch. He described a pathogenic ameba from a dis- 
eased intestine and called it Amoeba coli. Why this 
term should be applied to a supposititious non-patho- 
genic organism is diflBcult to say. We shall, in referring 
to the cause of intestinal amebiasis, use the name intro- 
duced by Losch. 

Among the many articles in the literature of amebia- 
sis, there are but few which are of special value from 
the pathologic side. Chief among these are those oi 
Councilman and Lafleur,* Harris,* Howard,* and 

1. Johns Hopkins Hosp. BeportB, 1891» vol. 11, 896. 

2. Amer. Jour. Med. Be, 1898, toI. cxt, 884. 
8. Bnck'8 Reference Handbook, 1900. 
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Bogers.* Taken together, these works give a very com- 
plete picture of the disease as we have seen it. 

The material has been obtained from various 
soarces, among which have been the First Reserve Hos- 
pital (the records of Strong and Mnegrave), Bilibid 
Prison and the Civil Hospital, all in Manila. Other 
material has been obtained from the private practices 
of Drs. McDill and Mnsgrave, also in Manila. 
HETHODS. 

Bita of tissne from autopsies were fixed in Zenker's 
solution, in absolute alcohol, Flemming's solution, and 
Kaiserling, and ultimately imbedded in paraffin. 

Sections from alcohol tiasnes were stained by Mai- 
lory's thionin and oxalic method, those from Flem- 
ming's solution in eafranin and safranin-picro-indigo- 
carmin, those from Zenker's in Magenta-picro-indigo- 
carmin { Borrel ) , Gentian-violet-picro-indigo-carmin, 
eosin-methylene-blne, eosin and toluidin bine, hematox- 
ylin and eosin, hematoxylin and picro-fuchsin (Van 
Gieson), chlorid of iron hematoxylin (Mallory), and 
Heidenhaia's iron hematoxylin. 

After some preliminary staining it was evident that 
for simple diagnosis of amebas from alcohol tissues, the 
eoein-foluidin-blue and thionin-oxalic-acid methods 
were satisfactory in the order given; for others, subli- 
mate or chrome tissues, hematoxylin and eosin were 
most useful. It was evident, however, that for careful 
examination and cytologic study the best results could 
be obtained with Heidenhain's iron hematoxylin and 
Borrel's stain, or in the case of Flemming's solution 
sections with safranin-picro-indigo-carmin. Borrel's 
method may be modified by using gentian violet in the 
place of magenta with excellent results. 

Borrel's staining gives most brilliant rranlts in sub- 
limate tissues producing very clear distinct pictures 
and only surpassed in clearness and delicacy by 
Heidenhain's iron hematoxylin. Both of these stains 

4. Brit. Ued. Jonm., 1603, vol. 1, 181B. 
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have the additional advantage of showing the bacteria 
when differentiation is properly carried out. 

Hematoxylin and eosin is a very satisfactory routine 
method for demonstrating the amebas although the 
contrasts are not so distinct and the finer elements can 
not be so well demonstrated. 

Harris' method, when applied to sections of the in- 
testine, gives a considerable contrast between the ame- 
bas and other cells. By its use the organisms are easily 
found with the lower powers of the microscope. 

Kaiserling tissues respond best to hematoxylin and 
eosin, but are of little comparative value for detail, and 
have been used almost exclusively to demonstrate the 
lesions in a gross microscopic way. Prom such tissues, 
serial sections have been made of various types of lesions 
and their form and extent studied in that way. 

GROSS LESIONS. 

Many writers say that the macroscopic lesions of in- 
testinal amebiasis are pathognomonic. While in cer- 
tain cases — ^perhaps in the majority — ^this is true, there 
are others in which the picture may be very deceptive. 
We have seen cases from the appearance of 
which at autopsy we could not say definitely 
whether or not we were dealing with amebiasis, 
tuberculosis or some other ulcerative condition. 
We have seen some cases, few to be sure, in 
which the majority of the ulcers were not of the class- 
ical undermined type, in which the undermining was 
either incipient or healing was in progress. A truly 
pathognomonic picture, however, is presented when the 
mucous membrane shows all the types of lesions, and 
this is not uncommon, and in which the walls of the gut 
are thickened and edematous. 

The various lesions may not be sharply distinguished, 
for the process is a progressive one, and one type shades 
into another very gradually, so that it is for purposes of 



Fig. 2.— Both edges held read; for auturlog. 



convemence in deBcriptJon that ve shall apply ^ithets 
to arbitrary stages of the gross process. 
1. Prevleerative Letions. — ^These are the "small raised 



dota" of Eogere, They vary in size from 0,5 to 3.0. mm. 
in diameter and are intensely congested. As a matter 
of fact, when studied macroscopically, they are seen to 
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be oomposed of one or more capillary hemorrhages into 
the intraglandular tissae. TTsoally aasociated vith fhia 
condition is one of erosion of the superficial layers of 
the mucous membrane. These erosions, however, may 
be encountered in the absence of any marked congee- 
tion, although a moderate injection, at least, is the role. 
With both of these processes there is little of the marked 
thickening of the submucoea that is so constantly seen 



and dlpbtherltls. Thick- 
waiiea gut. 

in the more active ulcerative stages of the disease. These 
early lesions may be seen in any portion of the affected 
gut. By using the sigmoidoscope we have demonstrated 
them low down in the rectum within a couple of inches 
of the anus. They are most frequently encountered and 
are most numerous in the more acute cases, but may be 
se^i also in quite chronic ones. 

S. Ulceration. — A. — Type of Harris: These lesions, 



thongh rarer than the classic type, are nevertheleES not 
oncommon. They are possibly the reenit of the process 
of erosion mentioned above and are primarily confined 
entirely to the macous membrane. As Harris says, 



Pl«. e. — Varloni Btages ol olceratlon. 
they "generally reach into the sabmucosa and rarely to 
the circular mnscle, bnt never deeper." They probably 
commence as a very circnmscribed erosion and spread 
laterally as rapidly as th^ do downward. Macroscopi- 



callj, ^6 edges are abrupt, Bometimee giving the alcer 
a "pimched-out" appearance. They are round or OTal 
in form and their edges are QBually thickened and 
marked by intense congestion. Thar basea are compara- 
tively clean, grayish and edematons. They are often 
situated on the apices of intestinal folds and have a 
tendency to increase in the direction of the short axis 
of the bowel. This ^rpe of ulcer has a general distribn- 



Flg. 12. — Early Inteatlnat lesion. Shows sui»erBctal Decroals, 
KlandDlftF dlstortloD. aod roand-cell InflltratloD. Sorrel's stain. 
ZelBi obj. AA, oc. comp. 4, bellows at 30 cm. 

tion and may be encountered in any part of the bowel. 
It is less frequently seen in the more advanced and very 
ehronic stages. The fact that it is most common in 
those bowels that show the preulceration lesion speaks 
for its being intermediate between the very early pe- 
techial lesions and the undermined ulcer. This is the 
type most common in the ileum. 

B. — Classic or Undermined Ulcers : These are seen 



in an early stage as minnte yellowish or gray^ spots 
in the mucoBa of the bowel, frequently at the centers of 
the petechitB spoken of as the preulcerative stage of the 
disease, and are usually surrounded by a zone of conges- 
tion more or less well marked as the case may be. l^eee 
spots represent the mouths, filled with necrotic material, 
of passages leading to larger or smaller cavities in the 
submncosa, which are also filled with the same material 



Fig, 13. — Early legion. Eitendlng necrosis, destruction o( 
glandular epithelium, Invasion of amebaa, and round-cell laflltra- 
tloa. Borrel'B stain. Zeiss ob}. AA, comp. oc. 4, bellows at 30 cm. 

As the process extends, the pocket in the submucosa is 
enlarged parallel with the surface in all directions, and. 
although the necrobiosis eventually involves all the 
coats of the bowel, the muscular layers and the mucons 
membranes suffer less rapidly, so that there results an 
nicer with its base on the circular muscle and with over- 
hanging edges of luncons membrane. Such ulcers may 
be of sizes varring from that of a pinhead np to that of 



the palm of the hand, and ma; occur in any part of the 
large intestine and eren in the lower part of the Ueom, 
though in the latter they are smaller. 

During the process of alceration, the sabmacosa be- 
comes generally thickened and edematons, as may also 
the mnscniar layers and the peritoneal coats. 

Ihiring extension, snch nlcers may coalesce beneath 
or on the surface, and it is no rare thing to find even 



Fis- 14. — SubmncoM In an early lesion. BorreH'H staid. Zeiss 
obj. AA, comp. oc. 4, bellows at 30 em. 

small submucous pouches communicating with each 
other by small tunnela, while the mucous membrane may 
show no more than a catarrhal condition. 

In many of the larger lesions, the circular muscle 
fibers are exposed, forming the base of an ulcer, and 
ehreds of this may be seen nearly separated from the 
rest, and these shreds may be removed by gentle scrap- 
ing. In still more extensive cases the muscular layer 
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may become necrosed or eren perforated, and the ulcer 
may then be boimded externally by the peritoneum or 
omentum. 

There are, perhaps, few diseaseB in which the omen- 
tum plays so important a protective part ae in the one 
under diBcuasion. Very early in the ulcerative stages 
this membrane may be found plaat«red on the peritoneal 



surface of the gut in preparation for the accidents that 
may follow. 

Because of this function of the omentum, localized 
Buppurations are common. TJlcers may also perforate 
into the subperitoneum at almost any point, and the 
abscess usually remains circumscribed or may furrow 
widely. In one case of this class, a furrowing abscess 
had perforated into the retroperitoneum in the cecal re- 
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gion and had eztcnded upward and perforated into the 
right pleural canty. 

S. Healing. — As healing takes place, the mucous 
membrane gradnallj extends from the margins, so tha.t 
in the early stages the nicer seems to be lined with epi- 
fhcliTim, except on its base. In the case of very small 
ulcers there may be complete repair, in other more ad- 
vanced cases there is considerable formation of scar 



The sectloD Is the 

tissue which may lead to contractions. This we have 
not seen. The commonest outcome in cases of long dura- 
tion, especially in those not treated systematically and 
continuously, is the eatablishment of a chronic catarrhal 
condition, with subsequent atrophy^a condition of 
chronic atrophic enteritis. This is recognized in various 
parts of the world as sprue or psilosis. It is not a result 
of amebiasis only, although it may be so in imperfectly 
treated cases. The gross features of the bowel in such a 



condition are thinnees, absence of normal folds, atrophy 
of the mucous membrane and increased length. Com- 
bined with this atrophic condition may be one of local- 
ized hypertrophy, resulting in the formation of more or 
less well developed polypi. 

EPITOME OP THE GROSS APPBARAHCES. 

In a general way, the process studied is as follows: 
In the early stages of the disease there occurs a catarrhal 



of bemacrbase in the 

condition of the mucous membrane, with hypertrophy 
and cystic and mucoid degeneration. At various points, 
from the lower part of the ileum to the lower part of the 
rectum, small raised hemorrhagic spots occur, which 
later lose their mucous coverings and resemble erosions, 
and later stilt ulcerate. If abscesses have formed in the 
submucosa, they rupture into the iwwel and form the 
early stage of undermined ulcers. The ulcers resulting 
from simple erosions are not, as a rule at least, of tiie 
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nndennined type, but they may become so, tTndennined 
ulcere are neually, while the cause persieta, progresdve. 
When secondary infections occur, the proceeeea of the 
dieease may be modified by diffuse cong'efltion, hemor- 
rhage, diphtheritis or gangrene. Perforations may oc- 
cur in the course of the ulcerative stages of the disease, 
with resulting localized or general peritonitis, retro- 
peritoneal abscess, etc. 



The healing of small leaions may occur with com- 
plete repair, or of large lesions with the formation of 
scar tissue and with subsequent contractions. Peritoni- 
tis may result in the formation of adhesions. Complete 
cure may be the eventual outcome, or a condition of 
chronic atrophic enteritis or chronic catarrhal enteritis 
may result. 

Generally, and probably always in active cases, the 
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intestine is thickmed. This increase may be dne to 
edema of all the layers, but chiefly of the Bubmncosa. 
It may also be due to the presence of the abscesses and 
sinuses which are so common in that layer. In very 
serere cases the ^bperitoneal coat may be very mnch 
thickened, mostly from edema. The mucous m^nbrane 
between the ulcere in uncomplicated cases usually ap- 
pears normal. 



Fie- 19. — Amebaa ia a bliKid Teaael. Borrel'a stain, x GOO. 
DISTRIBUTION OF THE LESIONS. 

There seems to be only a partial unanimity r^arding 
the extent and localization of the lesions in the disease. 
To take recent remarks on the subject, Futcher' says 
Siat the rectum in a majority <>' cisea ia uninvolved or 
is BO only to a slight extent. Harris* remarks that in 
folly half the cases the lesions do not ext^id above the 

5. Tbh JotnatAL A. If. A., Aog. 83. 190f, p. 4S0. 
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beguming of the transrerBe colon, and Sogers* writes 
that ahnost invariably the lesions are more marked in 
the ceciua and ascending colon and frequently are lim- 
ited to these areas. 

In considering the presence of lesions sboye the ileo- 
cecal valve, Fntcher says that in tro of 119 cases slight 
snperficial ulceration was present in the last few centi- 
meters of the small intestine. Bogera concludes that 
"the process never invades the ileum, which is contrary 
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to frequent results in other forms of dysentery." Many 
writers speak of the more or less frequent involvement 
of the appendix. Such observations taken from litera- 
ture might be multiplied many times, but these serve to 
show how diiferent are the results of careful and ac- 
curate observations based on studies carried out in dif- 
ferent countries and even in different parts of the same 
connby. 
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STATISTICS. 

Our statistics are based on two series of cases^ each of 
which comprises one hundred cases. 

Series A is composed of cases in which the treatment 
was either unsystematic by enemas or none at all. 

Series B is composed of cases treated by rectal injec- 
tions. 

SSBIBS A. 

Entire large bowel Involved (except extreme lower part of 

rectum) 87 

Lesions confined to cecum and ascending- colon 6 

Lesions confined to transverse colon 1 

Lesions confined to descending colon, sigmoid and rectum .... 

Not recorded 7 

100 

Appendix ulcerated (with large Intestine) 6 

Ileum ulcerated (with larg» Intestine) 2 

SEBIXS B. 

Entire large bowel Involved 72 

Cecum and ascending colon 18 

Descending colon, sigmoid and rectum 9 

Transverse colon 1 

100 

Appendix Involved (with large intestine) 8 

Ileum involved (with large intestine) 5 

The variations shown in the two series, and those in 
literature as well perhaps, may be at least pari;ly ex- 
plained. The factors to be considered are the duration 
of the disease at the time of death, the kind of treat- 
ment, its duration and the stage of the disease in which 
the patient was when treatment was commenced. 

If we take the Johns Hopkins Hospital series as an 
example, we may be reasonably sure that the majority, 
if not all, of these patients were treated by irrigations 
by rectum, as in our cases of Series B. A rational conse- 
quence of this might be that in many cases the lower 
lesions in the bowel had healed, and at autopsy only 
those that were inaccessible to treatment or which irriga- 
tions had not reached would be seen. This undoubtedly 
accounts, in part, for the variations manifested in our 
series, and this dissimilarity would undoubtedly be 
more prominent had a larger number been properly, 
consistently and persistently treated. 

The duration of the disease at the time of death is 
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nnqneetionably an exceedingly important factor in un- 
treated caMS and in thoae in irhich irrigation lias been 
neglected. It may be eaid that without ireatmrat the 
greater the duration of the diseaae the more eztensive is 
the diBtribntion of the ledong. 

For the reasons indicated and for other obvions ones, 
it ma; be said that the findings at necropsy can not he 
taken as a gaide to the distribution of the lesions at any 
period save that immediately preceding death. 



Fig. 21.— Amebas Id tlaauea. Borrel's etaln. i 1,400. 

We have selected from our series twenty-five cases in 
which death occurred from intercurrent disease early in 
the amebic process, and find that among these there ie 
an increased proportion of cases showing ulceration con- 
fined to a portion of the intestine and a coincident de- 
crease in the number showing nlceration throughont the 
large gut. 



Ulcentton conOnM to the ewnm UMI Mccndliw eolon 11 

Clceratlon confined to the deaceDdlDE colon, iliiDOld ftnd rectum S 
Uletratlon tbroagboat the bowel • 

2S 
Lesiona of the amaU intestine, in our experience, have 
alvaye been confined to the lower ileum and have been 
the apparent result of direct extension from the cecum, 
which is usually severely ulcerated in these cases. We 
have had one case in which ulceration extended 33 cm. 



rig. 22.— AmebSB In tlBBuee. Barrel'H Btaln. i 1,400, 

above the ileocecal valve, but ordinarily the lesions con- 
sist of one or a few ulcers immediately above, or within 
B c.c. of, Bauhin's valve. When, however, there is a 
diphtheritis of the cecum, the membranous exudate 
more often e-rtends above the valve for a longer or 
shorter distance, but without ulceration. In such cases 
amebas have not been demonstrated, and consequently 
the cases have not been included in our statistics. 
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As io the Bmatl intestine, so in the appendix, only 
oases with distinct nlcerattTe processes, in which amebas 
were demonstrated, have been included in onr statistics. 
In many necropsies, this organ was fonnd clinically dis- 
eased from causes other than amebiasis and occasionally 
showed an acnte process which could not be proved to be 
dne to amebas. All snch cases have been excluded from 
the tables. 



Fig. 23. — Amebas la tlaaueB. Borrel's Btaln. z 1,400. 

HI8T0L00T. 
In general it may be said that the mucous membrane 
between the ulcers is but little changed. In many places 
no changes from normal can be noted. In the imme- 
diate neighborhood of the leaiouB, however, there is a 
tendency to hypertrophy, with mucoid degeneration and 
even cyst formation. The latter ia lesa common in the 
cases we have studied than in those reported by Council- 
man and Lafleur. The most common change in the 
mucosa is in the immediate vicinity of the lesions and 
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is shown by & tendency to more diffuse staining than is 
seen in normal epithelial cells ; and whenever this, per- 
haps a sign of incipient coagulative necrosis, is seen, 
there is usually some distortion of the glands beneath 
the surface. Such changes are most frequently seen in 
the very early stages. In many cases, the cells lining 
the glands are separated from the basement membrane 
and lie singly or in clumps in the lumen. Under such 



Fig. 24. — Ainebas In tlBsnes, Borrel'B stain, i 1,400. 

ciTcnmstances it is not unoommon to see ameba^ lying 

among the desquamated epithelial cells or forcing their 
way between such cells and the basement membrane. 

The most marked feature of the early lesions is con- 
gestion, often combined with capillary hemorrhages 
which are most noticeable immediately beneath the 
mucosa. This congestion may extend even to the snb- 
mucosa, in which layer there ia also a certain degree of 
thickening due chiefly to edema. Together with con- 
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geation, there is ui increase of cellular elements of ttie 
lymphoid type in the intei^landalar tissue. TEe mus- 
cularis miicosa at this stage of the disease may ehow no 
changea or only a slight edema. 

The most interesting feature of this early process lies 
in the dirtribntion of the amebas. Not only may they 
be seen in the glands &f described above, but they may 
also be present, sometimes in large numbers, in the in- 



Flg. 25. — Amebas trim a culture. ImpTeBBlon preparation. Bor- 
rel's'BtalD. i COO. 

terglandular tissues and blood vessels, in the muscolaris 
mucosa and in the dilated veins of the submucosa, and 
this with changes scarcely perceptible to the naked eye 
or if only the low powers of the microscope are nsed. 
In such lesions, bacteria are very few in number and 
often can not be found even after prolonged search, and 
none com be demonstrated tn the amebvs. These show 
even in the blood vessels the peculiar rod-shaped or crys- 



talline bodies that stain intensely with magenta and 
hematoxylin, the radiate structure of the ecto-plasin 
and ingested cells. 

In sections from lesions slightly more advanced and 



Fig. 2a. — amebsa from a culture. Impceaslon pteparatlon. Bor- 
rel'a stain, x 1,400. 

showing a more extensive, though still superficial, necro- 
sis, the glands immediately surrounding the lesions are 
hypertrophied and the cells show mucoid degeneration. 
There is the same lymphoid infiltration, with, if any- 
thing, a greater congestion. In the congested area each 
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gland mouth seems to be snrroimded by a zone of hemor- 
rhages. The cells of the necrotic mncons membrane are 
incorporated^ with occasional lencocytes, granular de- 
tritus, amebas and bacteria, into a more or less well- 
formed membrane. There is a more extensive separa- 
tion of the glandular cells, and in such glands amebas 
usually can be seen either in the lumina or between the 
cells and the basement membrane. Within the inter- 
glandular connective tissue amebas may also be seen in 
the blood vessels and lymph spaces. As the process 
progresses and as the lesions become more advanced, 
the effect on the submucosa is more marked. The con- 
gestion is augmented, the edema is increased and the 
number of amebas is greater. There is usually also an 
increase in the mucoid changes of the epithelium sur- 
rounding the lesion. On the contrary, in a few cases 
we have seen a very low, atrophic mucous membrane and 
a comparatively thin-walled gut, although there were 
extensive ulcerations. It is reasonable to suppose that 
we were dealing in such cases with an infection of a 
bowel previously the seat of a chronic enteritis. In all 
the cases that we have studied, regardless of the state 
of the mucous membrane or submucosa, we have seen an 
extensive lymphoid cell infiltration and at least a mod- 
erate hypertrophy of the lymphoid apparatus. 

In all lesions, whether early or late, the character of 
the cellular infiltration is the same in uncomplicated 
cases. It seems, if amebas can be demonstrated in the 
tissues and if at the same time there is a polymorphonu- 
clear infiltration, that bacteria are playing an active part 
in the process, especially if with the infiltration there 
is any degree of nuclear fragmentation. In certain 
cases, infiltration with polymorphous leucocjrtes may be 
seen about the margins of the ulcers, although at the 
base of the lesions and in the submucosa they were pres- 
ent in but inconsiderable numbers. In some cases, al- 
though there were some, or even many, bacteria present, 
there was no process that seemed to be directly attrib- 
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utable ta these. It is possible that in such eases these 
were simply the non-pathogenic^ harmless commensals 
of the amebas. In others^ bacteria seemed to play at 
least as important a r61e as the amebas^ noticeably in 
those cases in which there was diphtheritis and gan- 
grene. It may be that the bacteria play an important 
part in determining whether or not hemorrhages shall 
occur^ for it is certain that in nncomplicated cases 
thrombosis is a common and early occurrence. In many 
very early cases the interglandular vessels of the sub- 
mucosa may be seen generally thrombosed. If an ulcer 
is filled with a diphtheritic slough which is carried away 
suddenly^ the chances of the hemorrhages are much in- 
creased, as is the case in typhoid. 

Usually the necrotic process extends for some dis- 
tance beyond the ulceration and often beyond the 
amebas, but in many instances amebas seem to be pres- 
ent in healthy tissue, notably in the early lesions. It 
is a question whether this necrobiosis is the result of 
some secretion of amebas or whether it depends more on 
thrombosis. In some places, one seems to be the pre- 
dominating factor, in others the other, while in still 
others neither appears to be such. It is certain, how- 
ever, that the thrombosis assists the amebas in extend- 
ing their zone of action, as it may likewise assist the 
bacteria. 

Necessarily the contents of the ulcers vary according 
to the degree of ulceration and to the character of the 
bacteria present. In uncomplicated cases, which micro- 
scopically show a rather clear, yellowish, gelatinous 
material in the opening, the ulcer contents are com- 
posed of a granular base of albuminous character, in 
which cells in various stages of degeneration are im- 
bedded, together with amebas, bacteria and usually a 
few red blood corpuscles. 

In all the lesions the amebas vary widely in size* 
Measured with a Zeiss-Scheiben micrometer, they range 
between 4 and 85 microns. 



In the earlier stages of the amebic invasion, the 
edema affects the submucosa. In the later ones, the 
subperitoneal coat is also involved and adds consid- 
erably to the thickne-s of the gut Eosinophiles are not 
uncommon in either the modified or unmodified amebic 
process. They occur, for the most part, in tissues at 
some distance from the lesions, usually in the neigh- 
borhood of blood vessels, and are not uncommonly en- 
countered in the subperitoneal connective tissue when 
that layer has become edematous. These are, perhaps, 
more numerous in the secondary infections, as are also 
mast cells. Plasma cells are frequently seen in the 
submucosa. In the raost extensive ulcerations the pic- 
ture is modified only by the extent of the process. 
Whether the ulcers are undermined or not, there is 
always the same appearance of coagulative necrosis, 
with lymphoid infiltration, congestion and thrombosis, 
and comparatively little leucocytic invasion. 

The two most evident features of the intestinal 
lesions, when viewed with a comparatively low power of 
the microscope, are the necrobiosis and the relative in- 
frequence of leucocytes, features which suggest the im- 
portant role of the amebas, for ordinarily in bacterial 
infection there is an associated local leucoc3rtosifl of 
varying intensity. A point of some importance is 
brought out by the fact that in the very early lesions — 
the preulcerative stage — the amebas may be encountered 
not merely in the glands, but beneath the epithelium 
and within the lymph spaces and blood vessels of the 
interglandular tissue and the submucosa. 

THE CHARACTER OF AMEBAS IN SECTIONS. 

In toluidin blue and eosin the ectosarc stains fairly 
definitely and the vacuoles of the protoplasm show well. 
The bacteria also stain, as do the encysted bodies and 
fragments. The nucleus is very definitely stained and 
surrounded by a more or less distinct perinuclear space. 
The nuclear membrane is a clear deep blue. The nu- 
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clear protoplasm is pink and contains one or several 
deep blue-black bodies, or perhaps none. There may be 
several dark-stained thickenings in the nuclear mem- 
brane. As a rule, in well-stained sections the amebas, 
where they do not contain much extraneous material, 
such as bacteria and nucleaj detritus, are less deeply 
stained than the cells of the intestinal mucous mem- 
brane. The protoplasm of those deep in the tissues is 
less intensely stained than that of those in the mucous 
membrane, and it may be that this phenomenon is due 
to the fact that in the more superficial layers the organ- 
isms have taken up more mucous material. That there 
is some reason for this supposition is shown by the fact 
that this stain is much less useful in studying the or- 
ganisms in liver abscesses, where, of course, there is no 
mucus. 

Perhaps the most brilliant stain for amebas in tissues 
is that of Borrel. This consists of : 

1. Saturated aqueous solution of Magenta red. 

2. Saturated aqueous solution of picric acid. Saturated 
aqueous solution of indigo carmin aa. 

Stain with No. 1 for 20 minutes and wash. . 
Stain with No. 2 for 5 minutes, wash and differentiate with 
alcohol, xylol and balsam. 

With this the amebas are not so readily distinguished 
by the low powers of the microscope as with the thionin 
or eosin toluidin-blue stain, but the finer organization 
is much more easily studied with high powers. Gen- 
erally, with this stain the amebas are less deeply col- 
ored than the surrounding tissues, being a rather pale 
bluish or purple, ot, in well decolorized specimens, of a 
greenish hue. The edge of the organisms shows as a fine 
blue line, which is more distinct about the body of the 
parasite and less distinct about the pseudopodia. The 
ectoplasm appears as a finely reticular or almost hyaline 
substance, the fibrillar or granular part of which is 
stained a very faint blue. The endosarc appears as a 
granular material more deeply stained than tiie ectosarc, 
and purplish, bluish or greenish, according to the de- 
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gree of deoolorization. Within this are spaces which 
remain uncolored, though in thick sections they have a 
bluish tint due to the underlying stained material. 
There may be bacteria also in the endosarc. There are 
also the rods of which Councilman and Lafleur speak, 
which are not seen in all cases, occurring in those in 
which there is more extensive sloughing or diphtheritis. 
It may be that these are crystalline, derived from the 
blood, or Charcot-Leyden crystals, which are occasion- 
ally found in leucocytes in certain conditions, and 
which Askanazy* says are oxyphilic. 

The nucleus may be surrounded entirely or in part 
by a clear perinuclear space. The general color of the 
nucleus is violet or purplish. The outlines are sharp, 
and, if the section is not too decolorized, should be a 
clear crimson, which may be in the form of a complete 
ring or of an incomplete one, or may be nodulated on 
its inner surface, corresponding to thickenings in the 
chromatin. There are also occasionally crimson 
granules within the nucleus and occasionally one per- 
fectly round mass corresponding to the nucleolus. 

Ingested cells, such as red blood corpuscles, leuco- 
cytes, etc., may also be seen within the protoplasm in 
various stages of degeneration, the stain depending on 
the extent of the process. 

In sections so decolorized that the magenta is all re- 
moved, the nucleus appears a blue color deeper than 
the tint of the rest of the cell and with the chromatin 
material still more deeply stained. 

Heidenhain^s iron hematoxylin is as excellent a stain 
for amebas as it is for other tissues, although not so 
brilliant as the magenta-picro-indigo carmin. In care- 
fully manipulated sections the nucleus of the amebas 
is somewhat more deeply stained than the cystoplasm 
and ordinarily appears as a dense blue-black ring, in 
the center of which is the round black nucleolus. The 
nuclear plasma is usually just of a blue tint and is di- 

■ 6.' jfunch. med. Wochft, 1904, vol. 11, 1045. * * 
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vided by a mesh of delicate dark reticulum. There may 
be other deeply stained chromatic elements or granules 
within this. The radial strias of the cytoplasm is well 
shown and the crystalline bodies are, when present, an 
intense black. The spongioplasm appears as: a network 
of dark lines and the cell boundary is sharply differen- 
tiated. Eed cells, when present, stain according to the 
state of degeneration, those most recently ingested be- 
ing -black, those least recently yellowish. Bacteria, 
when present, stain sharply and distinctly, when not 
too far degenerated or digested. 

Amebas grown in cultures from amebic ulcers, when 
stained by BorrePs method, show somewhat different 
staining reactions. 

Cover-glass impressions may be made in the following 
way: 

A cover-glass is placed on the growths on agar plates, 
removed quickly and instantly plunged into a very hot 
saturated solution of mercuric bichlorid. They are then 
washed in Gram's solution or a weak tincture of iodin, 
and rinsed in 80 per cent, alcohol, after which they are 
washed in water. The stain is then applied in the 
usual way. After this process the preparations are dif- 
ferentiated in alcohol, cleared in xylol and mounted in 
xylol-damar. The amebas are seen in various conditions, 
as they were in the culture, and of various shapes 
and sizes. In many the pseudopodia have not been 
withdrawn and can be well seen. Under these circum- 
stances the ectosarc has a pale, diffuse, blue color, or is 
perhaps very finely granular and has a very sharply 
differentiated limiting line. Usually, however, this is 
not well seen and the whole organism has a sharply 
circumscribed, blue, granular appearance. The con- 
tractile vacuole shows clearly as an unstained, ovoid or 
oval space, usually near the surface of the organism, 
but occasionally near the nucleus. 

The nucleus is composed of a round, central, deep 
purple body, surrounded by a narrow, pale bluish, 
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homogeneous zone, and this, in turn, is surrounded by a 
denser, blue, granular zone. About this, in turn, is or- 
dinarily a second more or less faintly stained zone. The 
whole nuclear body is round or slightly oval. The 
nucleolus is always round. 

Comparing the amebas in such preparations with 
those in sections, we can readily see that the relative 
size of the nucleus is the same, as is also the relation 
between the protoplasm and nucleus; but in the tigsues 
the contractile vacuole is usually not so distinct and the 
nucleus does not jfresent the same appearance. This 
may be due to the fixation or it may be due to the dif- 
ferent degree of decolorization. The dissimilar nutri- 
tive conditions may also affect the microchemical stain- 
ing reactions. 

The small amebas, those the size of an erythrocyte or 
smaller, should show the same relation in the size of 
nucleus and cell body. 

The distinguishing feature of the amebas is their 
generally irregular or oval shape, though they are often 
round, their relatively small, round nucleus, and the 
larger amount of granular or vacuolated protoplasm, 
which often contains foreign bodies. 

RELATION OF THE AMEBAS TO THE TISSUES. 

The Mucous Membrane, — It is not known whether 
the amebas are able to attack or to pass through an in- 
tact mucous membrane; in fact, it s^eems probable that 
in order for them to enter the deeper layers of the in- 
testine there is some change from the normal (Schau- 
din). It is possible that catarrhal conditions, however 
slight, are accompanied by erosion, or necrosis of even 
a few, of the superficial cells, and would offer the neces- 
sary conditions for invasion. It is, at any rate, certain 
that the amebas have less influence on the epithelial 
cells than on the supporting tissue. That this is true 
may be demonstrated repeatedly. In many glands the 
amebas may be seen either in the lumen or between 
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the lining cells and the basement membrane. As a 
rale in these cases the epithelium detached has lost no 
more of its normal character than might be expected, 
and if adherent it seems more healthy than would be 
imagined in the presence of an organism whose power 
of causing cellular destruction is as great as it is in 
the case of the ameba. Generally speaking, epithelium 
seems to have as great resistance to the ameba as has 
muscular tissue. 

Muscle, — In all works on amebiasis attention has 
been called to the lack of resistance the connective tis- 
sue offers to the progress of the organisms. Attention 
has been repeatedly called to the fact that the extensive 
ulcerations are in fotm and situation dependent on this 
quality in the submucous layer of the intestinal wall. 
The preliminary feature of the changes in iihis posi- 
tion is edema, which, after invasion by the amebas, is 
followed by swelling of the fibers and cells, infiltration 
with round cells and lymphocytes, sometimes accom- 
panied by fibrin formation. The nuclei of the swollen 
cells become paler, the appearance of fibrillation is lost 
and the tissue becomes hyaline or necrobiotic. A fur- 
ther feature of the process is that new tissue is found 
early and this has the appearance of granulation tis- 
sue. Suppuration, as previously indicated, probably 
does not occur in the uncomplicated disease. 

Blood Vessels, — Just how the organisms enter the 
blood vessels can not be satisfactorily stated. In some 
sections they are seen in these vessels in large num- 
bers, in the same or others they may be seen in the peri- 
vascular lymph spaces or they may appear immediately 
beside the endothelium of the capillaries. It is possi- 
ble that they enter directly through the capillary 
walls by virtue of their inherent power of progression, 
in much the same way as the leucoc3rtes wander in and 
out. There is the possibility that in the process of 
tissue destruction the vessel walls are so changed as to 
make this process more practicable, or that following 
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capillary hemorrhages and before coagulation had oc- 
curred the organismfl may enter the vessels and make 
their way along. Certain it is that they do not neces- 
sarily cause thrombosis by their presence, although this 
appearance is by no means uncommon in tissues, and 
especially in the vessels of the interglandular tissues. 
So far as the blood cells are concerned, the amebas are 
able to ingest and to destroy apparently healthy ery- 
throcytes and leucocytes. 

Cells, — It was shown by Councilman and Lafleur, 
and forcibly insisted on by Howard, that leucocytic in- 
filtration is not a feature of amebiasis. On the con- 
trary, it is stated that the process is more in the na- 
ture of a subacute or chronic inflammation, in that the 
cells predominating in the infiltration are formative 
ones and lymphocytes. In addition to these last men- 
tioned cells there is often a considerable number of 
eosinophilee, though this is not the rule. If the con- 
dition is a chronic infiammatory one, however, then this 
is the type of infiltration we should expect, for lympho- 
cytes and eosinophiles are the cells which, par excel- 
lence, occur in such pathologic states.'^ 

In one series of sections we saw considerable numbers 
of mast cells, which occurred chiefly in the glandular 
layer of the bowel. On what conditions the presence 
of these depends we can not say, except to note that in 
the bowel from which the sections were made there 
was considerable diphtheritis. 

Plasma cells are not uncommonly seen in the sub- 
mucosa, as Councilman and Lafleur state. If these 
cells are of lymphoid origin, we should expect them 
to be frequently met in subacute or chronic inflamma- 
tion in which there is a proliferation of, and invasion 
with, lymphoid cells. 

RELATION OF AMEBIA8 TO BACTERIA. 

From our experience it can not be said that the pres- 

7. Mulr. Brit. Med. Jour., 1904, 11, 585. 
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ence of baxrberia limit the field of activity of the amebas. 
As a matter of fact the organisms seem to be about 
as numerous in cases complicated by bacterial superin- 
fections as in uncomplicated ones, unless it be in those 
in which pyogenic cocci are present. In one case so 
complicated there were certainly fewer amebas in the 
lesions and there was very active leucocytic infiltration 
with marked coincident karyorhexis, a very uncommon 
picture for amebiasis. 

When amebas are found in exudates rich in bac- 
teria they show evidence within their bodies of a very 
active phagocytosis. 

CONCLUSIONS. 

1. Intestinal amebiasis is a peculiar ulcerative con- 
dition of the intestine caused by Amoeba coli (Losch) 
usually confined to the large intestine, though occa- 
sionally (7 in 200 cases) the ileum is afiected and more 
often (14 in 200 cases) the appendix is involved. 

2. In the majority of cases the condition affects the 
entire bowel (159 in 200 cases), though it may be 
limited to one or more portions, most commonly the 
cecum and ascending colon (23 in 200 cases). 

3. The ulcers show a tendiency to be undermined, 
due to the lack of resistance on the part of the sub- 
mucous layer of the bowel. 

4. The organisms may enter the blood vessels very 
early in the disease and may be transported to the sub- 
mucosa without lesions of the muscularis mucosa. 

5. The disease is a subacute chronic inflammatory 
process, as shown by the character of the exudate and 
infiltration, by the early formation of granulation tis- 
sue and by the absence of leucocytic infiltration. 

6. Complete healing may be accomplished, or a con- 
dition of chronic atrophic enteritis or chronic catarrh 
may persist, which is known as sprue or psilosis. 

The photographs and photomicrographs were made 
by the Government Photographer, Mr. Martin. The 
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colored drawing (27) was done by Dr. W. B. 
Wherry. The otlier colored drawings were made by 
Mr. Espinosa, the artist of the Bureau of Government 
Laboratories. To these trout loin on we tnke occasion to 
express our thanks. 

DISCUSSION. 

Dr. Gkorge Dock, Ann Arbor, Mich., said in regard to the 
importance of distinpuishinpr the latent, that he was fortunate 
enou^rh to see a latent, mild or variable case very long ago, 
and ho has already called attention to it. Briefly, the history 
of the case is as follows: The patient was a man who, for 
several months, had no loose stools at all and no diarrhea, and 
was absolutely free from any symptoms ordinarily referred 
to as dysenteric, yet he developed a liver abscess which was 
operated on and proved to be amebic. The patient died a few 
days later, and it was shown that not only were there lesions 
in tlie cecum, but also in the upper part of the large intes- 
tine, as well as in the liver. The stools Dr. Dock examined 
and found no amebas or other evidences of the disease. If 
tlio ]);itient had been imder his observation a longer time the 
diairnosis mijjht have been made prior to death, especially if 
saline cathartics, as Carlsbad salts, had been given to facili- 
tate the examination of the stools. In . diagnosis, the most 
important thing is the proper examination of the stools, and 
this has boon muoh neglected because it has been supposed to 
be so dillicult. By giving Carlsbad salts, stools can be secured 
whenever wanted, and there is really no difficulty in finding 
the auiobas, even in cool media or in cool rooms. As an impor- 
tant and practical aid in this examination of the stools, they 
should be exaipined, not in deep vessels, but in flat vessels, 
tlie broad low granite dishes answering the purpose very well. 
A certain amount of practice is necessary in order to be sure 
alwavs that what is seen are reallv amebas. Dr. Dock likes 
the modification of .Tenner's stain, which he believes to be 
as good as the specific stains. ITis experience in the South 
shows that it is comparatively easy to treat this disease if 
it is soon at the beginning. Cathartics should be vigorously 
given, and irrigations of any kind are useful, his preference 
being for strong saline solutions. In the chronic cases the 
treatment is more diflicult. These latent cases are the ones 
whif'h are likely to be seen in this country. At the Saratoga 
session. Dr. Dock was able to report such a case, and within 
the last year he has seen another example w^hich occurred in 
a man who had never been outside of the United States at 
all, and yet he had a severe infection with Am(rha coli. The 
greatest care possible is demanded in the treatment of the 
patient. It is very necessary that constipation should be 
avoided. Instructions regarding the diet may vary greatly. 
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He has seen beneficial effects from the use of ipecac used 
after the manner of Strong, covering it with salol. About 
one year ago he saw an interesting case of amebic infection 
from the Philippine Islands. The patient had amebic dysen- 
tery, as well as imcinariasis and the Trioocephalua dispar. 
He was treated for uncinariasis with thymol, and the amebic 
signs then disappeared as well. Although this is spoken of 
as a tropical disease, it may occur in other parts of the coun- 
try. Though the clinical picture varies greatly, the diagnosis 
can be made, and the treatment is becoming more and more 
satisfactory. 

Dr. H. R. Lemen, Alton, 111., stated that he has had two 
years' experience in the Philippines, and made careful exam- 
inations of 632 males and 53 females who were taken there as 
prisoners without any apparent evidences of the disease what- 
ever, and he found 91 males and 11 females with amebas. 
Among 60 soldiers there were found 10 cases of liver abscess. 

Db. Stanley Black, Los Angeles, Cal., asked Dr. Musgrave 
for the points in differential diagnosis between AmoBha colt 
and other amebas which exist in the stools. Dr. Black has 
seen a number of cases in which amebas were present in the 
stools, but in which there were no symptoms of dysentery, 
such as one expects to find when the Amwha coli is present. 
He also asked if Dr. Musgrave considers the presence of red 
corpuscles diagnostic of the Amwha coli and if the pathogeni- 
city for cats is of importance in diagnosis. In Dr. Black's 
opinion the material for examination can best be obtained by 
the introduction of a rectal tube. The mucus so obtained 
often contains many amebas. 

Dr. F. C. Shattuck, Boston, stated that he has seen one 
case of amebic dysentery in a man who had not been out of 
New England. This simply corroborates what has already 
been stated, that the disease is not necessarily one of the 
tropics. 

Dr. Claude A. Smith, Atlanta, Ga., said that physicians 
meet some cases of amebiasis in the South, but of course 
not anything like the number found in Manila. As an illus- 
tration of the fact that some patients appear to recover or 
even recover without treatment, Dr. Smith said that five years 
ago, at the request of Dr. H. F. Harris, he made a postmor- 
tem examination of a man who ten years previously pre- 
sented clinical symptoms of a severe type of the disease. He 
removed the colon, but there was no evidence of any ulceration, 
nor any macroscopic signs of previous ulceration. This also 
showed that the symptoms of the patient are not necessarily 
an index of the extent of the lesions. He recalled one or 
two autopsies in which he found extensive ulcerations through- 
out the colon, and yet the clinical symptoms did not indi- 
cate anything serious. There was one case in a negro man, 
about 46 years of age, whose muscular development was per- 
fect, presenting no signs of emaciation, and who was not 
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oonsidered to be in serious condition, and yet he died forty- 
ei^t hours after admission to the hospitaL The colon's en- 
tire mucous membrane was found to be necrotic, and yet 
that man had been hard at work untU two days before 
death. He asked if Dr. Musgrave has been able to trace 
these eases of amebiasis after apparent recovery, and if he has 
found many relapses. 

Db. W. E. Musgbaye, Manila, P. I., said that all the ques- 
tions and points brought out in the discussion have been 
carefully gone over in the present paper and in previous pub- 
lications. (See Thx Joubnal A. M. A., April 8, 1905, p. 1098, 
and Bull. 18, Bureau Government Laboratories, Manila.) 
In conclusion he emphasized the fact that the symptoms pro- 
duced by this affection are in no way proportionate to the 
danger done to the bowel. 
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At the session of this Association at Atlantic City last 

year I presented a report of an experiment on a human 

being to determine whether the larvae of the uncinaria 

would penetrate the skin. At that time I reported 

that, after placing soil containing larvsB on the skin of 

an individual, an eruption had followed, and that, after 

a period of seven weeks, the eggs of the uncinaria were 

found in the feces. 
In this paper I report a second experiment, similar 

to the first, in which the soil containing the larvae was 
placed on the wrist of an individual who had shortly 
before been discharged from the hospital after an opera- 
• tion for hernia, and the eggs of the uncinaria were found 
in the feces during the sixth week afterward. 

In the first case, it was not feasible to obtain photo- 
graphs of the various stages of the eruption produced on 
the skin by the larvae, but in this second case I was able 
to do this, and present them in the report which follows : 

METHOD OP PROCEDURE. 

Preliminary Arrangements.— Mter maJdng arrange- 
ments with the patient regarding the experiment, a 
specimen of feces was obtained containing an abundance 
of the eggs of the uncinaria. Some soil was next ob- 
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tained and baked for an hour so as to eliminate any 
other organism. Afler cooling this soil, the feces con- 
taining the eggs were then mised with it nntil the odor 
of the feces had about disappeared, sufficient water be- 
ing added to render the mass slightly damp. This mix - 
ture was then placed in Petri dishes and kept at the 
room temperature. 

At the end of twenty-four hours an examination of 
the soil showed that the egga had all hatched out, as no 
^gs could be found, but Uiere was an abundance of the 
young larrs. { 

I 



Application to Skin. — An important point to be de- 
termined was the age at which the larro would pene- 
trate the skin. It was decided, therefore, to place the 
lame on the akin every day from the time tiiey were 
twenty-four hours old until some result was obtained. 
Accordingly when these larvs were twentf-four hours 
old some of the soil was placed on the wrist, wrapped 
with a plain gauze bandage and allowed to remain for 
one hour. At the end of this time the soil was removed 
and the wrist examined. No effect was apparent and 
the patient said he bad experienced no sensation during 
the period. 
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This procedure was repeated when the larvte were 
forty-eight hours old, and again on the third, fourth and 
fifth days. No result whatever was obtained, and this 
was rather surprising, as the results in the previous ex- 
periment were obtained when the larvffi were four days 
old. 

On the sixth and seventh days the patieqt failed to 
appear, but he reappeared on the eighth day, and the 
soil was again bound on the wrist and allowed to re- 
main for one hour. 

Witliin five minutes after the soil was placed on the 



wrist the patient complained of a sharp, stinging sensa- 
tion in the area covered by the soil, which increased and 
persisted during the time the soil was allowed to remain 
on the wrist. At no time was the wrist of the patient 
given any treatment whatever before applying the soil. 
The soil was simply placed directly on the skin as shown 
in Figure 1, (About the third day a simple ointment 
was placed on the eruption to relieve the ansiety of the 
patient.) 

Treaiment of Wrist. — After remaining <hi the wriat 
for one hour the Boil was remoTed, and on inspection 
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the entire area was found to be decidedly reddened. The 
BOil wHB thoroughly removeJ and the vriet was then 
carefully wrapped with a number of layers of plain 
gauze bandage, and the patient was instructed not to 
remove this and to return the following day. 

On coming back the next day, the patient said that 
the stinging sensation had gradually aubaided the day 
previous, but that during the night the intense itching 
of the area was so annoying as to interfere with bis 
sleep. On removing tlie bandage from the wrist the 



redness over the area was increased, the area was slightly 
elevated, and the entire dorsum of the wrist was swollen. 
The patient was instructed to restrain any desire to 
scratch the area, but to be sure that the area would not 
be damaged by the finger nails of the patient while 
asleep the layers of gauze bandage were replaced. 

Constitutional and Local Si/mptoms. — On returning 
the day following, the patient stated that he had slept 
scarcely any at all the night before on account of the 
excruciating itching, and that he had rolled and tossed 
all night. 
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Removal of the bandage showed the wrist greatly 
Bwolleti, Uie awelling extending downward over the back 
of the hand and npward a short distance on the fore- 
arm. The area which had been covered by the soil was 
intensely reddened, and TeeioleB covered the entire area. 
On direct pressure, however, the patient said that there 
was very little tenderaesa. The lack of tenderness was 
a marked feature throughout the course of the eruption. 
This was true in the first case. The condition of the 
wrifit at this time is shown in Figure S. 

On the third day of the eruption, the swelling had 
extended down over the first phalanx of the fingers and 
upward to about half way to the elbow. The swelling 



reached its height at this time. The vesicle had become 
confluent, forming large blebs, and the redness was 
more intense. The itching was still severe, but the pa- 
tient said he had rested better than on the two previous 
nights. There was some redness up the inner side of 
the forearm, but no involvement of the axillary glands. 

On the fourth day, some of the vesicles had ruptured, 
moistening the bandage, and the swelling had begun to 
recede. The patient had rested much better than pre- 
viously. The itching had also decreased in severity, 

On the fifth day, mauy of the vesicles had ruptured, 
and a crust had formed over a part of the area. The 
swelling had greatly decreased, the veins and tendons 
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showing well through the skiii. Previously they had 
been obliterated by the swelling. The patient now said 
he was feeling all right again. Figure 3 shows the hand 
at this time. 

On the sixth day, almost the entire area was covered 
by the crust which had formed, only a few vesicles re- 
maining. Only a trace of the swelling remained about 
the wrist, and the patient said that the slight itching 
sensation which remained was not confined to the area 
of the eruption,. but was scattered over the entire fore- 
arm. 

On the eighth day, the crusts which had formed over 
the area had begun to scale off, the swelling was practi- 
cally all gone, and the patient said that he felt about 
normal again. 

Examination of Feces, — ^The feces of this patient 
were carefully examined at the beginning of this ex- 
periment, the feces being washed and centrif ugated, as 
by this method I have found that it is possible to detect 
the slightest infection with uncinaria, but no eggs of 
the uncinaria were found. After beginning the experi- 
ment, the feces were examined twice a week, but with 
negative results until the middle of the sixth week after 
the soil was placed on the wrist. At this time a few of 
the eggs of the uncinaria were found in the feces, and 
after this they steadily increased in number. 

As this patient was just out of the hospital after an 
operation, no examination of the blood was made, as 
under the circumstances this was considered to be of 
such uncertain value as not to be worth while. 

Soon after the appearance of the eggs in the feces, in 
reply to questions, the patient said that his bowels were 
inclined to be loose, and a week or so later this had in- 
creased to a mild diarrhea. This cleared up in a week 
or so more, and the patient said his stools were normal. 

Eight weeks after the appearance of the eggs of the 
uncinaria in the feces of the patient, he was given the 
usual treatment to remove the parasite, i. e., two doses 
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of thymol of 30 grains each, preceded and followed by 
a large dose of salts. All the stools were saved for 
twenty-four hours following the treatment, and these 
were carefully washed and examined. As a result, 596 
adult male uncinaria and 752 female uncinaria were 
found, making a total of 1,348. 

Some time after this the feces of the patient were 
again examined and found still to contain a few eggs 
of the uncinaria. Since then he has been given the 
treatment at two different times, but at the present time 
still has a slight infection. 

SUMMARY. 

In the criticisms of the experiments of Looss, Fieri, 
the assistant of Orassi,^ states that the experiments of 
Looss are uncertain, because Looss can not be sure that 
the infection in his case was not through the mouth on 
account of his having handled the larvje so much. 

In this last experiment performed by me, I took great 
pains to be sure that the patient could not come in con- 
tact with the larvae at any other time than when placed 
on the wrist by me, and the fact that such an enormous 
number were found in the intestines would discredit 
any idea that the infection was through the mouth, as 
mentioned by Fieri. 

The deductions from these experiments, I think, are 
plain. That the disease is contracted tlirough the skin 
is supported by the clinical observations which I have 
reported previously. That this is the only way in which 
the disease is contracted I am not sure, but it appears 
to be the mode of infection in the great majority of in- 
stances. 

These experiments also show that the eruption has no 
tendency to spread when it is not disturbed by scratch- 
ing and has a duration of only a few days. When the 
eruption occurs under natural conditions, however, the 
individual scratches and tears the eruption, infecting 

1. Centralb. f. Bakterlol. und Parasit., Erste Abtellung, xxxlv, 
1903, 531, and Arch. Italiennes de Biologie, xxxvil, 1902, 269, 273^ 
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the entire area and spreading the infection over a large 
additional area^ and as a result of this the eruption is 
often weeks in healing up. 

A study of the climatic ccmditions I find to be of 
Talue in determining Just when and under what condi- 
tions these larvae penetrate the skin in the natural con- 
ditions. These observations have not yet been completed. 
I hope to be able to report on them later. 

Last year I reported some examinations of tissue 
which had been subjected to the larvae^ but in which I 
had not been able to locate the larvse. These experi- 
ments I have not had an opportunity to repeat, and, 
therefore, they are still uncompleted. 

DISCUSSION. 

Ds. RiCHASo C. Cabot, Boston, said that two great medical 
achieTements have resulted from the war with Spain. We 
have freed Cuba of yellow fever and we are now freeing 
Porto Rico from uncinariasis. To Capt. Baily K. Ashford, 
U. S. A., and Lieut. VV. W. King, U. S. P. H. and M. H. S., 
we owe much of what has been done. They have conducted 
a field campaign against the disease among the whole peo- 
ple of Porto Rico. They have field hospitals, tenti, etc, 
which they take from town to town; they eamp outside the 
towns and there they treat the population. The people come 
dewn to them to be treated. When they have intense anemias 
to deal with the patients are treated in bed, while those with 
milder cases take the medicine given them and go hopie. 
Every case is diagnosed by means of the microscope, the 
stools and blood being carefully studied. Two American 
physicians have organized and pushed a plan to treat prac- 
tically the entire population of Porto Rico. Dr. Ashford and 
Dr. King are engaged in this work now, as they have been 
for a number of months. They were invited to be present at 
this meeting, but they were detained in the service, and are 
pven now engaged in their splendid work. They ask nothing 
from us, but their fine service certainly demands from us 
knowledge of the work and our sympathy. The results ha^e 
been published in brief, but not in detail in the journals, 
and are known less widely than they deserve. Dr. Cabot 
looks on their achievements as destined to be as beneficent 
as the work of Reed and Carrol on yellow fever in Cuba. 

Dr. M. H. Fussell, Philadelphia, asked if Dr. Smith con- 
siders the ground itch as the only source of this parasite in 
the human being, or if the affection may occur by the para- 
site being swallowed, and whether he has any idea or made any 
calculations of how many embryos there may have been in 
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the mass that tie placed axi the patlent'e wriei^ Dr. FuMell 
vnderstailds that the embryo or parasite doee Bot inerease 
in the inteatinee of the indiyiduaL He said that he would 
also like to know 11 the blood wae examined and the eoeino- 
philee oonnted* 

Db. Philip Kino Bbowk, San FranciM0> stated thai in San 
Francisco physicians haye experiences with three classes of 
imcinariasis. The first class came from Mexico, evidently a 
pure class. Then came soldiers, returning from the Philip- 
pines, without haying had any symptoms ol uncinariasis be- 
fore discharge. Some of them were kept in the general 
hospital with amebic infection, and were discharged, but noth- 
ing was known regarding the presence of uncinariasis. Many 
of these eases came to the county hospitaL A peculiar thing 
about some of these soldiers was the striking symptoms that 
occurred when there were few parasites. Dr. Brown recalled 
one patient who came near dyi^g of anemia and yet 
the physicians could find but seven parasites. The 
third class of cases was found among the Porto Ricans 
who were sent to * the Hawaiian Islands to replace 
Japanese laborers on sugar plantations. Thay were not 
a success, and were returned to San Francisco, where 
a large majori^ of them still remain. Th^ present 
the type of the disease which has been so thoroughly investi- 
gated by Ashferd^ Attempts have been made by Qunn of 
San Fraodseo, who has studied the oases in San Frandseo 
tery thorougl^y, to find the parasite in infante bom since 
these Porto Ricans left thcaf native home, but thus far they 
have not been sueeessf uL He has, however, dieoovered several 
cases of bilharsia inf eetiQB in these Porto Rieane. 

Db. Glaum A. Smitb, Atlanta, Qa., in reply to the ques^ 
ii&nB stated thaty whil* he can not say that the passage ol 
the parasite through the skin is the only way by whlek It 
gains Kooess to the humMi body, yet from the experiments 
and from the diAical history of the eases this mode of assess 
appears to be the rule and the Ingeitaon through the alimen- 
tary canal the exception. In growing the larvie in the labor- 
atory, it was noticed that they would climb on the sides of 
the vessel. This would cause us to suspect that they would 
climb on plants from their natural development in the soil, 
and if so, it is possible that they might be swallowed by per- 
sons eating raw vegetables. He said that it was impossible 
to count the number of larve contained in the soU which he 
placed on the wrist of the patient. They were Intensely con- 
centrated, more concentrated than they would ever develop un- 
der natural conditions. There were undoubtedly many thous- 
ands in the small amount of soil which he used, as eltimlna- 
tion under the microscope showed it to be swarming with 
them. Autoinfection, he said, is practically an impossibility. 
His experiments Indicate that the larvflB will not attempt 
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to oitar the Uhum before they u« four or aix dttjt old, uid 
It ij not likalj tlut the ^g« would renuun in the inteetine* 
for thie length of time, eren if thej could find conditioiu 
eoltftUe for hatcUng. Ae before atated, no blood examinatioiu 
were nude in this cam, &■ the patient was just out of the hoe- 
pltal, and mdt ezaminationa, therefore, would have been of na- 
eertain Taloa. Dr. Smith incline! to the view that the para- 
•itea paae into the rein* and thus get into the circulation. In 
the experimenta the ioflammation of the forearms above the 
eruption appeared more aa a phlebitis than a Ijmphangitis. 
The children of all rlaasiia in the South go barefoot in the 
•ummer, and all are subject to the ground itch, but it ia 
most GOnunon among the poorer elassea in the country. As 
the better dauee are leas exposed to the disease, they usually 
hare a mild form which can only be diagnoeed by the exami- 
nation of the feces, and as there are no objective or aubjectiTe 
symptoms these cases ars generally overlooked. It is only 
the severe cases which interfere with the development of the 
person and which present symptoms of the disease. Those 
individuals who have had only one or \wo attacks of ground 
itch have only a small number of the paraaitea in the intes- 
tines, and these produce no effect on the development of the 
person. It is only when there have been a number of at- 
tacks of ground itch (usually covering a period of several 
years) that there is any interference with the development 
of the body. A study of the climatic conditions shows that in 
many sections the conditions favorable to the development of 
the parasite occur only two or three times during a summer. 
When the conditions are favorable for the development of the 
parasite one will usually find every child of an entire family 
infected, but usually there is not more than one who 
has the severe type of the disease. Id the majority of the 
cases of the severe type of the disease, the patient will event- 
ually "outgrow" the disease; that is, the child will begin 
wearing shoes at 15 or 17 years of age, and from that time 
on the parasites gradually die out. 
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Tuesday, July 11. — Afternoon. 

Dr. Richard C. Cabot in the Chair. 

"The Incidence of Heart Disease in San Francisco," by Dr. 
William Fitch Cheney, San Ftancisco. Discussed by^J^s. 
Ophtils, Walsh, and Grandy. 

"TJie Nostrum Evil," by Dr. Frank Billings, Chicago. Dis- 
cussed by Drs. Musser, Moore, Stengel, Walsh, Bridge, Priest- 
ley, Witherspoon, King, Grosse, McCleave, Stockton, Stengel, 
Bridge, and Carter. 

"The Effects of the Inhalation of the Fumes of Nitric Acid, 
with Report of Cases," by Drs. J. N. Hall and C. E. Cooper, 
Denver. Discussed by Drs. N. H. Neilson, Milwaukee, Wis.; 
John H. Musser, Philadelphia; G. W. McCaskey, Fort Wayne, 
Ind., and Dr. Hall. 

"Studies in Roentgen Ray Diagnosis of Chest Diseases," by 
Drs. James E. Talley and W. S. Newoomet of Philadelphia 
(read by Dr. Hall). Discussed by Drs. Neilsen, Musser, Mc- 
Caskey, and HalL 

Dr. Alfred Stengel, Philadelphia, offered resolutions, which, 
on motion, were referred to the House of Delegates. (These 
were approved and are printed in full in The Joubnax, July 
22, 1905, page 275.) 

Wednesday, July 12. — ^Mobning. 

symposium on nephritis. 

A paper on "General Considerations on the Pathology of the 
Kidney," by Dr. W. T. Councilman, Boston, was not read, but 
reference was made to it by the Chairman, Dr. Cabot. 

"Albuminuria in Nephritis and Bright's Disease," by Dr. 
Alfred Stengel, Philadelphia. 

"Cylindruria," by Dr. Charles P. Emerson, Baltimore. 

"The Relation of Kidney Conditions to Puerperal Eclamp- 
sia," by Dr. Philip King Brown, San Francisco. 

"The Dietetic Treatment of Nephritis," by Dr. F. C. Shat- 
tuck, Boston. 

These five papers were discussed by Drs. Witherspoon, 
Ophttls, Bulkley, Hutchinson, Francine, Walsh, Billings, Mus- 
ser, FuBsell, Le Roy, Lichty, Stengel, and Brown. 
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Wednesday, July 12.^Aitesnoon. 
8yhf08iuu on animal pa&asites and tropical diseases. 

"Symptoms, Diagnosis and Prognosis of Amebiasis in the 
Tropics," was read by Dr. W. E. Musgrave, Manila, P. I., with 
abstract also of a paper on "The Pathology of Amebiasis/' 
by Drs. Paul G. Woolley and W. E. Musgrave. Discussed by 
Drs. Dock, Lemon, Black, Shattuck, Smith, and Musgrave. 

"The Mode of Infection in Uncinariasis," by Dr. Claude A. 
Smith, Atlanta, Ga. Discussed by Drs. Fussell, Cheney, Brown, 
and Smith. 

A nominating committee was appointed, eonsisting of Drs. 
Hall, Stockton and Shattuck. 

• Thubsday, July 13. — ^Mobkino. 

symposium on the stomach. 

'Hecent AdTanoes in the Physiology of Human Nutrition^*' 
by Dr. Frank Billings, Chicago. 

"Methods, Value and Limitations of the Knowledge of th« 
Gastric Contents," by Dr. George Dock, Ann Arbor, Mich. 

"Non-Gastric Diseases Presenting Gastric Symptdms/' by 
Dr. J. H. MuBser, Philadelphia. 

"Food Stagnation from All Causes/' by th*. Charles G. Stock* 
ton, Buffalo, N. Y. 

These four papers were discussed by Drs. Cabot, McCaskey, 
Manges, Black, Miller, Anders, Shattuck, Bond, Wfllsh, Lichty, 
Cooper, Bridge, Billings, Dock, Musser, and l!ltocktofi. 

"Type of Tuberculosis on the North Prtdflc Coast" by I^. 
Woods Hutchinson, Portland. Discussed by Drs. Cheney, Mil* 
ler, Bridge, Brown, Ophdls, Bobbins, Osborne, Moffit, and 
Hutchinson. 

ELECflON OP OFIClCEftS. 

The election resulted as follows: Chairman, Dr. Herbert 0. 
Moffit, San Francisco; secretary ^ Dr. J. L. Miller, Chicago; 
alternate, Dr. George Dock, Ann Arbor. 

"Coccidioidal Granuloma,*^ by Dr. W. Ophtils, San Francisco. 
Discussed by Dr. Ryfkogel. 

'*Thyroid Disease in California,'^ by Dr. Herbert C. Moffit, 
San Francisco. Discussed by Drs. Wdlsh, Wells, Quetil, Mc- 
Caskey, Whiteside, GrAndy, Lichty, Johnson, and Mofflt« 

"The Value of Various Hemoglobin Instruments to the Geh* 
eral Practitioner," by Dr* M. Howard Fussell of Philadelphia^ 
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